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TECHNIQUES  for  evaluating  operator  loading  IN  MAN- 
MACHINE  SYSTEMS,  a model  for  DIGITAL  SIMULATION  OF 
ONE  ANO  TWO-OPERATOR  MAN-MACHINE  SYSTEMS  (U) 


MAR  61.  IV 
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CONTRACTl  NONR2*»9200 


SIEGEL,  ARTHUR  I*tWOLF,J.  JAY5CRAIN, 
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ENGINEERING*  computers,  DESIGN,  digital  computers, 

FEEDBACK,  FLIGHT  SIMULATORS,  LOADING,  OPERATORS 
(PERSONNEL)*  REFUELING,  SIMULATION,  STRESS 
(PSYCHOLOGY) 


THE  EXTENSION  Op  A MODEL,  WHICH  HAD  AS  ITS  AIM  THE 
PREDICTION  OF  The  EFFECTIVENESS  OF  UN  I -OPER-ATOR 
MAN-MACHINE  SYSTEMS,  TO  SIMULATE  TWO-OPERATOR  SYSTEMS 

is  described,  the  two-operator  model  may  also  be 

EMPLOYED  FOR  EVALUATING  UN  1 -OFF.R  ATOR  SYSTEMS » A 
HIGH  SFEED  DIGITAL  vOMPUTER  IS  USED  TO  CALtULATC  AND 
RECORD  SIMULATED  OPERATOR  PERFORMANCE  DATA  f OR  EVERY 
ACTION  OF  EACH  OPERATOR  AND  TO  YIELD  AN  INDICATION  OF 
SYSTEM  EFFECTIVENESS  ON  THE  BASIS  OF  THESE 
SIMULATIONS.  AFTER  DEVELOPMENT,  THE  MODEL  W*S 
APPLIED  TO  THE  SIMULATION  OF  IN-FLIGHT  REFUELING  OF 
AN  F8U  RECEIVER  AIRCRAFT  BY  AN  A**D  TANKER 

aircraft,  th-  Maneuvers  and  actions  of  the  fsu 

pilot  DURING  APPROACH  AND  PROBE  INSERTION  AS  WELL  AS 
THE  CONCOMITANT  ACTIONS  OF  THE  TANKER  AIRCRAFT  PILOT 
DURING  THIS  FLIGHT  TASK  WERE  SIMULATED.  THE 

results  fr  m the  model  as  reflected  through  the 

DIGITAL  SIMULATION  WERE  COMPARED  WITH  EMPIRICAL 
CRITERION  DATA  ON  ACTUAL  I N-fL I GHT  REFUELING  SUCCESS 
| ' AND  WERE  FURTHER  EVALUATED  ON  THE  BASIS  OF  T H £ I F. 

COMPATIBILITY  WITH  LOGICAL  EXPECTATION*  THE 
RESULTS  FROH  THIS  INITIAL  APPLICATION  OF  THE  MODEL, 
APPEAR  TO  CONFORM  WITH  REALITY  AND  ARE  GENERALLY 
REASONABLE*  (AUTHOR)  (U) 
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• STRESS  (PSYCHOLOGY),  *WAR  POTEN'/IAL, 

EMOTIONS,  GROUP  DYNAMICS,  LEADERSHIP, 
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CONTROL  SYSTEMS* 
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THE  PURPOSE  OF  THIS  REPORT  IS  TO  MAKE  A PRELIMINARY 
ANALYSIS  OF  MAN  AS  A POSSIBLE  COMPONENT  IN  A THREAT 

evaluation  and  action  selection  system  (teas). 

THE  MAJOR  OBJFCTIVE  OF  TEAS  IS  TO  FUNCTION  AS  A 

specialized  strategic  deterrent  system  operating  to 
MITIGATE  the  1HCEAT  POSED  BY  PREMEDITATED  ATTACK* 

IN  GENERAL,  THE  SYSTEM  WILL  BE  CAPABLE  OF  DETECTING 
THE  existence  OF,  AND  evaluating  THE  NATURE  AND 
MAGNITUDE  OF  ANY  THREAT  POSED  BY  A POTENTIALLY 
HOSTILE  NATION.  FURTHERMORE,  THE  CAPABILITIES  OF 
THE  SYSTEM  WILL  ENABLE  THE  SELECTION  OF  AN 
appropriate  set  of  counteractions  BASED  CN  A 
PREVIOUSLY  FORMULATED  GRADUATED  COMMITMENT  OF 
RESPONSE  DOCTRINE.  (AUTHOR) 
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STANFORD  RESEARCH  INST  MENLO  PARK  CALIF 

THE  STRUCTURING  AND  ANALYSIS  OF  COMPLEX  SYSTEM 
PROBLEMS  <U) 

MAY  61  IV  SCHAEFFER, K >H. fSHAPERO, ALBERT* 

CONTRACT*  AFR?  63B  1020 
monitor:  afosr  sio 

UNCLASSIFIED  REPORT 


DESCRIPTORS?  ‘operations  research,  analysis* 
COMMUNICATION  THEORY,  COMPUTERS*  DESIGN*  HUMAN  FACTORS 
ENGINEERING*  MATHEMATICAL  COMPUTER  data*  SYMPOSIA  (U) 

MANY  COMPLEX  SYSTEMS  CONSIST  OF  TOO  MaNY  DIFFERENT 
TYPES  OF  ELEMENTS  ANO  ARE  INFLUENCED  BY  TOO  MANY 
FACTORS  TO  LEND  THEMSELVES  READILY  TO 

conceptualization  through  mathematical  MODELS* 

WITHOUT  INTRODUCING  UNREALISTIC  OVERSIMPLIFICATIONS. 

TO  STRUCTURE  SUCH  SYSTEMS  RE AL  I ZT 1 C ALLY  , AN 
APPROACH  HAS  BEEN  DEVELOPED  WHICH  BEGINS  WITH  THE 
CLASSIFICATION  OF  THE  ELEMENTS  AFFECTING  THE  SYSTEM 
AND  THE  DETERMINATION  OF  THE  EXISTENCE  OF  CERTAIN 
TYPES  OF  RELATIONS  BETWEEN  THESE  ELEMENTS.  THE 
APPROACH  WHICH  IS  KNOWN  AS  THE  SYSTEM  ANALYSIS 
AND  INTEGRATION  MODEL  (SAIMI  HAS  BEEN  APPLIED 
TO  THE  ANALYSIS  OF  A NUMBER  OF  SYSTEM  PROBLEMS 
CONCERNING  WEAPON  SYSTEM  DEVELOPMENT*  INCLUDING 
COMMAND  AND  CONTROL.  OTHER  PROBLEM  AREAS  TO  WHICH 
t:je  METHOD  HAS  BEEN  APPLIED  ARE  the  ANALYSIS  OF 
POSTATTACK  RECOVERY,  POLITICAL  CONFLICTS,  AND  LARGE- 
SCALE  organizations,  the  paper  concludes  WITH  A 
DISCUSSION  OF  The  function  of  this  general  approach 
IN  THE  development  OF  FORMAL  models  which 
realistically  Represent  complex  system  problems. 

(AUTHOR)  <U) 
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REPT.  NO*  2900  275  S 
CONTRACT!  DA36  039SC78801 


DEVOE»R*P*  fHQAGBIN,  J<,E.  I 


unclassified  REPORT 


descriptors:  »cohbat  information  centers,  »data 

PROCESSING,  •DISPLAY  SYSTEMS,  »MILlTARY  INTELLIGENCE, 
CODING,  CORRELATION  TECHNIQUES,  EFFECTIVENESS,  HUMAN 
FACTORS  ENGINEERING*  MAPS,  OPTICAL  IMAGES,  RADAR 
INTERFERENCE,  SYMPOSIA,  VISION,  VISUAL  ACUITY  IUI 


RESEARCH  WAS  CONCERNED  *ITH  THE  COMPLEX  VISUAL 
DISPLAYS  FOR  SYSTEMS  IN  WHICH  HUMAN  OPERATORS  ARE 
REQUIRED  TO  RAPIDLY  ASSOCIATE  MANY  DIFFERENT  TYPES  OF 
INFORMATION  AND  CORRECTLY  CORRELATE  THEM*  DISPLAY 
PROBLEMS  ASSOCIATED  WITH  the  intermediate  processing 
of  combat  surveillance  information  are  discussed,  and 
areas  of  research  that  would  make  possible  the  design 
OF  BETTER  displays  are  sucgesteo*  Two  of  the  most 

VEXING  PROBLEMS  THAT  ARE  BEING  INVESTIGATED  ARE  THOSE 
OF  CLUTTER  and  KEYSET*  THE  SOLUTION  TO  THESE 

problems  will  require  more  research. 
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SYSTEMS  DIV  BEDFORD  HASS 

PLANS  FOR  MAN-COHFUTER  COMMUNICATIONS  RESEARCH  USING 
THE  RELIABILITY  TEST  ASSEMBLY  COMPUTER  AND  THE 
ADVANCED  DISPLAY  CONSOLE  AS  RESEARCH  TOOLS  { U ) 

JUN  61  IV 

UNCLASSIFIED  REPORT 


descriptors:  »data  processing,  *dis*lay  systems,  *HUMAN 

COMMUNICATION  THEORY,  COMPUTERS, 
TESTS 


factors  engineering, 
reliability,  test  equipment, 
identifiers:  mitre,  sage 


(U> 

(U) 


THE  ADVANCED  DISPLAY  CONSOLE  AND  RTA  COMPUTER 
DEVELOPED  UNDER  SAGE  II  CONTRACTS  WILL  BE  MODIFIED 
FOR  USE  IN  MAN-MACHINE  COMMUNICATIONS  EXPERIMENTS* 
MAN-MACHINE  COMMUNICATION  PROCEDURE  WILL  BE  STUDIED 
IN  FIVE  ASPECTS!  (1)  preparation  OF  data  TO  hake 
UP  VISUAL  MESSAGES,  12)  PRESENTATION  0^  THE 
MESSAGES,  (3)  RETRIEVAL  OF  DATA  NOT  ALREADY 
DISPLAYE  , C H ) C'lOlCE  BEHAVIOR  OF  THE  MAN,  AND 
(5)  PROCESSING  OF  THE  MAN’S  OUTPUT*  PRESENT 
SCHEDULING  INDICATES  FULL  AVAILABILITY  OF  THE 
EQUIPMENT  FOR  COM  UNICATIONS  EXPERIMENTS  BY  1 
FEBRUARY  1962.  (AUTHOR)  (U) 
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DESCRIPTORS:  ‘DIGITAL  computers*  computers*  digital 

SYSTEMS*  HUMAN  FACTORS  ENGINEERING*  PROGRAMMING 
{COMPUTERS)*  SIMULATION  IU) 

THIS  REPORT  DEALS  WITH  SYSTEMS  TO  HELP  HUMAN  BEINGS 
INTERPRE*'  THE  OUTPUTS  OF  digital  computep<s  BY  HAVING 
MACHINES  PERFORM  MANY  OF  THE  MORE  MECHANICAL  TASKS 
INVOLVED  in  interpretation*  THE  AIMS  OF  SUCH 
SYSTEMS  AND  THE  CAPABILITIES  WHICH  THEY  SHOULD  HAVE 
TO  ACCOMPLISH  THESE  AIMS  ARE  CONSIDERED.  THE 
REPORT  ALSO  SUGGESTS  GENERAL  SPECIFICATIONS  FOR  A 
PARTICULAR  SYSTEM,  PROVIDES  A FRAMEWORK  WITHIN  WHICH 
THIS  SYSTEM  CAN  BE  DEALT  WITH  FURTHER,  AND  CONTAINS 
SOME  SUGGESTIONS  FOR  IMPLEMENTING  CONSTRUCTION. 

(AUTHOR)  (U) 
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TECHNIQUES  FOR  E VAl.UA  Y <';;*>  OPERATOR  LOADING  IN  MAN- 
MACHINE  SYSTEMS.  A Fo.V'MR  APPLICATION  OF  A MODEL  FOt< 
DIGITA-  SIMULATION  C*  C>,C  OR  TWO-OPERATOR  MAN-MACHINE 

SYSTEM'S  <u> 


JUN  At  IV 

CONTRACTS  N0NR2i»9200 


« I • I WOLF  . J«  JAY  I 

UMCLASSr  ,irD  REPORT 


XlSC-UpTON',.  ^APPLIED  PSYCHOLOGY,  -HUMAN  ITORS 
LNL*»flEaS;  MS i A ! R C f' 0 F ) I.JTERtEPT  r.O:i..’OL  SYSTEMS. 

COy/PUfEK  »»  0E‘-  iGN  % L'GI-'A'.  COMPUtCp5»  EFFECTIVENESS. 
FEEDBACK  » 5-  I GHT  3 1 M -LATO'' * OPERATORS  { PERSONNEL  I » 
REFUEL 7 MG  * S I MUL A T I C H . '~'"3  5 PSYCHOLOGY ) , TEST  METH(U) 

THE  PURPOSE  OF  THE  TECHNI  WK  IS  TO  ALLOW  PREDICTION 
OF  SYSTEM  EFFECTIVENESS  WH„LF  A SYSTEM  IS  IN  THE 
EARLY  DESIGN  STAGE  ANO/UR  COMPARATIVE  EVALUATION  OF 
ALTERNATIVE  SYSTEM  DESIGNS.  THE  model  IS  BASED  ON 
rHE  USE  Or  a DIGITAL  COK**!*?^  WHlC«  SEQUENTIALLY 

simulated  operator  performance  OF  each  subtask  IN  A 
TOTAL  Task*  as  a result  of  VARIOUS  CALCULATIONS, 

OUTPUT  RECORDS  ArE  OBTAINED  OF  5UBTASK  SUCCESS  OR 
FAILURE,  TASK  SUCCESS  OR  FAILURE.  PEAK  STRESS, 

TERMINAL  , TRESS,  IDLE  TIME.  WAITING  TIME,  TEAM 
Cr  ~SI»?ENESS.  AND.  IN  THE  EVENT  OF  SUCCESSFUL  TaSF 
co< "lf r i on • time  available  but  unspent,  the  method 

ANr  RESULTS  OF  APPLYING  THE  TECHNIQUE  TO  AN  AIR 
INTERCEPT  BY  A TEAM  COMPOSED  OF  A PILOT  AND  A RADAR- 
06SERVF.R  ARE  REPORTED*  NO  STATISTICALLY 
SIGNIFICANT  DIFFERENCES  were  obtained  BETWEEN  The 
PREDICTIONS  from  the  model  and  real  life,  outside 
CRITERIA  data  for  the  same  task,  generally,  the 
results  from  the  model  were  rational  and  conformed 

w:t  rt  EXprc Arte?*  (AUTHOR)  < U ? 
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unclassified  report 


descriptors:  *human  factors  engineering,  aircraft 

EQUIPMENT.  AUTOMATIC,  AUTOMATION,  DESIGN,  GUIDED 

missiles,  test  equipment,  tests,  weapons 

ENGINEERING  FILES  OF  13  AIR  FORCE  WEAPON 

SYSTEMS  WERE  SEARCHED  FOR  INFORMATION  ON  THE  VARIOUS 

TYPES  OF  CHECKOUT  EQUIPMENT  IN  USE  BY  THE  AIR 

force  today,  in  this  search,  emphasis  was  placed 

ON  THE  MAN-MACHINE  RELATIONSHIPS  INVOLVED  IN  THE 
OPERATION  of  the  EQUIPMENT.  THE  INFORMATION  was 
USED  IN  DEVELOPING  A TENTATIVE  LEVEL-OF- 

automation  scale:  and  37  items  of  checkout 

EQUIPMENT  W RE  RATED  ON  THIS  SCALE*  CHECKOUT 
EQUIPMENT  PROBLEM  AREAS  WHICH  SHOULD  BE  INVESTIGATED 
ARE  IDENTIFIED.  (AUTHOR) 
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contents:  data  PROCESSING  What  IS  OATa 
PROCESSING  DERIVATION  OF  ENERGY-INFORMATION 
RELATION  THE  OVER-ALL  SYSTEM  THE  DATA 
PROCESSING  SYSTEM  REMARKS  CONCERNING  FUNCTION 

generators  system  block  diagram  a methodology 
FOR  EVALUATING  DATA  PROCESSING  SYSTEMS 
information  flow  vs  clock  rate  information 
channel  capacity  analysis  of  some  existing 

SYSTEMS  OTHER  PARAMETERS  MICROELECTRONICS 
SUMMARY  OF  MICROELECTRONICS  TO  DATE  PHASE  I — 
APPLICATION  to  production:  the  FUNCTIONAL 

ARRAY  ,U) 
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engineering*  analysis*  control  systems,  data  processing, 

DISPLAY  SYSTEMS*  FLIGHT*  FLIGHT  TESTING* 
instrumentation,  recording  paper,  television  equipment, 

TEST  EQUIPMENT  (U> 

this  document  reviews  the  terms  of  reference,  the 

PREMISES  and  the  PROGRESS  OF  THE  HUMAN  FACTORS 

ASPECTS  of  the  army-navy  instrument  program 
AS  CONTROLLED  by  THE  DOUGLAS  AIRCRAFT  COMPANY 
AND  REPORTS  ACHIEVEMENTS  GAINED  ELSEWHERE  BOTH  WITHIN 
AND  OUTSIDE  THE  PROGRAM,  PROPOSED  AREAS  AND 
PRIORITIES  FOR  ADDITIONAL  RESEARCH  AND  APPLICATION 
ARE  ALSO  INCLUDED.  I AUTHOR ) <U) 
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DISPLAY  PROBLEMS  in  AEROSPACE  surveillance  s/stems. 

PART  I.  A SURVEY  OF  OISPLAY  HARDWARE  AND  ANALYSIS  OF 
relevant  PSYCHOLOGICAL  variables  (U) 


JUN 

REPT.  NO? 
Contract-: 
monitor  ; 


61  2S7P  CRUMLEYiLLOYDSDIVANY.RICHAROI 

HRB-256-R-2-PT-1 
AF 1 9 60H  7368 
ESD  TR6 l 33 


unclassified  REPORT 


descriptors:  *antiaircra? t defense  systems,  »cathooe  ray 

tubes,  -DISPLAY  SYSTEMSi  *HUMAN  FACTORS  ENGINEERING! 
•PHOTOGRAPHIC  RECORDING  SYSTEMS!  AERIAL  TARGETS, 
BRIGHTNESS,  COLORS,  DATA  PROCESSING,  DATA  STORAGE 
SYSTEMS,  DATA  TRANSMISSION  SYSTEMS,  DETECTION,  PLASTICS'; 
PSYCHOLOGY,  RECORDING  SYSTEMS,  SENSES ( PHYS I OLOGY ) , 
THERMOPLASTIC  RESINS,  VISUAL  ACUITY  <U> 

RESEARCH  CONCERNS  DETERMINATION  OF  THE  INFORMATION 
PRESENTATION  REQUIREMENTS  OF  HUMAN  DATA  PROCESSING 
ROLES  IN  FUTURE  A j R AND  AEROSPACE  SURVEILLANCE 
SYSTEMS.  DISPLAY  PARAMETERS  AND  OPERATOR 
CHARACTERISTICS  WHICH  ARE  RELEVANT  TO  DISPLAY 
SELECTION  ARE  DESCRIBED,  ANO  REVIEWS  OF  SOME  OF  THI. 

pertinent  literature  are  presented,  the  description 

AND  SPECIFICATION  OF  OPERATOR  ROLES  IS  ALSO  INCLUDEDI 
THESE  ROLES  ARE  BASED  UPON  A CONCEPTUAL  MODEL  OF 
FUTURE  AIR  AND  AEROSPACE  SURVEILLANCE  SYSTEM  AND  A 
REVIEW  OF  THE  STATE  OF  THE  ART  IN  DISPLAYS. 

( AUTHOR  J (U) 
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NOV  61  IV 
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monitor:  afcrl  977 


unclassified  report 


DESCRIPTOR'.  : *DAT A PROCESSING.  •LABORATORIES,  AIR 

TRAFFIC  Cli’ROL  SYSTEMS,  AIRCRAFT  INTERCEPTION,  APPLIED 
PSYCHOLOGY.  COMMAND  AND  CONTROL  SYSTEMS,  CONTROL 
SYSTEHS,  ISSIGN,  GUIDED  MISSILES,  HUMAN  FACTORS 
ENGINEERING,  reliability,  simulation  (U) 
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DESCRIPTORS:  *AERIAL  reconnaissance,  ^display  SYSTEMS. 

AIR  CONTROL  CENTERS.  COOING.  COLORS.  COMBAT  INFORMATION 
CENTERS.  COMMUNICATION  THEORY,  CONFIGURATION,  DATA 
PROCESSING.  DESIGN,  HUMAN  FACTORS  ENGINEERING.  RADAR 
EQUIPMENT,  TARGET  RECOGNITION.  TARGETS  ( U ) 


r 


% 


THE  OVER-ALL  OBJECTIVE  WAS  TO  DETERMINE  THS 
INFORMATION  PRESENTATION  REQUIREMEN/S  FOR  HUMAN  DATA 
PROCESSING  ROLES  IN  FUTURE  AIR  AND  AEROSPACE 
SURVEILLANCE  SYSTEMS*  THE  CONCLUSIONS  AND 
RECOMMENDATIONS  LISTED  ARE  BASED  UPON  INFORMATION 
GATHERED  IN  A COMPREHENSIVE  LITERATURE  SEARCH  AND 
PERTINENT  DATA  REFLECTING  THE  PRESENT  STATE  OF  THE 
ART  IN  displays  and  telaTed  human  data  PROCESSING 
ROLES.  FROM  THE  DATA  AVAILABLE . THIS  REPORT 

provides:  ( 1 ) an  approach  to  THE  problem  of 

SPECIFYING  AND  COMPARING  HUMAN  INFORMATION 
PRESENTATION  REQUIREMENTS!  ( 2 ) A DISCUSSION  OF 
DISPLAY  PROBLEMS  AND  REQUIREMENTS  BASED  ON  CURRENTLY 
AVAILABLE  RESEARCH  DATA?  (3)  A STRUCTURE  FOR  THE 
COLLECTION  AND  USE  OF  SYSTEM  INFORMATION  REQUIREMENTS 
IN  DETERMINING  DISPLAY  NEEDS!  C P ) A TECHNIQUE 
(PROFILE  METHOD)  FOR  USE  IN  SCREENING  AND 
EVALUATING  DISPLAYS  IN  TERMS  OF  INFORMATIONAL 
REQUIREMENTS!  AND  (5)  A PROGRAM  FOR  FUTURE 
RESEARCH  IN  AREAS  THAT  WILL  OPTIMIZE  MAN  AS  A 
COMPONENT  IN  THE  SYSTEM.  (AUTHOR)  (U) 
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unclassified  REPORT 


descriptors:  *cokbat  information  centers,  .CONTROL 

SYSTEMS,  .DISPLAY  SYSTEMS*  ‘SUBMARINES,  CONTROL,  CONTROL 
PANES,  COSTS,  DATA  PROCESSING,  DIGITAL  SYSTEMS,  GUIDED 
MISS)-.£S,  HUMAN  FACTORS  ENGINEERING,  REDUCTION, 
SHIPBOARD,  SUBMARINE  PERSONNEL,  UNDERWATER  TO  SURFACEIU) 

identifiers:  squire,  subic 


(U) 


an  INTEGRATED  ship  CONTROL  CONSOLE  IS  DESCRIBED 
WHIC  IS  DESIGNED  SO  ONE  MAN,  UNDER  NORMAL 
WATCHSTANDING  CONDITIONS,  CAN  PERFORM  EFFECTIVELY  ALL 
NORMA,.  SHIP  CONTROL  OPERATIONS!  STEERING  AND  DIVING, 
HOVERING  SUBMERGING  ANO  SURFACING,  TRIM  AND  BALLAST 


CONTR'.L,  MISSILE  COMPENSATION,  AND  SPEED  ORDERING 
CONTROL!  AND  SO,  JN  EMERGENCY  SITUATIONS.  AN 
ADDITIONAL  MAN  CAN  PERFORM  AT  AN  EMERGENCY  hElMSMAM'S 
STATION.  THREE  MEN  NOW  PERFORM  SHIP  CONTROL 
OPERAT.ONS  I NORM.'L  CONDITIONS,  AnO  A FOURTH  HAN  IS 
REQUIRED  DURING  Af.  EMERGENCY  SITUATION*  THIS 
INTEGRATED  SHIP  CONTROL  CON  OLE  IS  DESIGNED  FOR  FBM 
SUBMARINES  AND  IS  ALSO  GEN  RALLY  COMPATIBLE  WITH 
PRESEN'  REQUIREMENTS  FOR  A 5W  ANO  ATTACK 
( AUTHOR ) 


THE 
submarines. 


1U) 


1 9 

unCLASS  IF  iF.d 


/ZHK  1 3 


■ \ 


unclassified 

DOC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  no.  /ZHK13 
AD-27N  035 

RANO  CORP  SANTA  K0NJCA  CALIF 

human  factors  in  automatic  checkout  equipment:  an 
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UNCLASSIFIED  report 


descriptors:  •automation,  •bibliographies,  • hum an 

factors  engineering,  •maintenance,  attention,  checkout 
equipment,  computers,  costs • electronic  equipment, 
flight  instruments,  maintenance  personnel,  quality 
control,  time,  training  <u) 

a simple  five-category  system  Was  used  in 
organizing  the  DOCUMENTS.  THE  Five  subject  areas 
are:  (1)  GENERAL  philosophy  and  review  of 
AUTOMATIC  CHECKOUT  METHODS,  (2)  MAINTAINABILITY 
DIRECTIVES  AND  GUIDES,  ( 3 ) MODELS  OF  THE 

maintenance  process,  (H)  human  performance  OF 

CHECKOUT  AND  FAULT-ISOLATION  TASKS,  AND  55) 

SPECIFIC  'HECKOUT  SYSTEMS.  1 AUTHC-"  > (U) 
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AIR  TRAFFIC  CONTROL  SYSTEM  (U) 


SEP  4 1 IV 

REPT*  NO.  TH439 


ALEXANDER  L. T • » COOPERB AND  » A . S * • 


UNCLASSIFIED  REPORT 


DESCRIPTORS:  *AIR  TRAFFIC  control  systems.  AJR  CONTROL 

CENTERS.  COMPUTERS.  DESIGN,  HUMAN  FACTORS  ENGINEERING. 
OPERATIONS  RESEARCH,  SIMULATION,  TEST  METHODS  (U) 

THE  TERMINAL  AIR  TRAFFIC  CONTROL  SYSTEM 
ITATCS)  WAS  DESIGNED  AS  A LABORATORY  VEHICLE  FOR 
STUDYING  FUTURE  REQUIREMENTS  OF  AIR  CONTROL  CENTERS 
ANO  THE  RELATIONSHIP  OF  MEN  AND  MACHINES  AND  THEIR 
INTERACTIONS.  (AUTHOR)  C U > 
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human  factors  research  in  electronics  maintenance:  an 
analysis  of  recent  trends,  with  some  suggestions  for 

THE  FUTURE  (U) 


JUL  62  IV  RIGNEY, JOSEPH  W • 5 HOFFMAN , L VLE  S.{ 

REPT.  NO*  TR3S 

contract:  nonr22s22 

UNCLASSIFIED  REPORT 


descriptors: 

•maintenance 

maintenance 


•ELECTRONICS,  *HUMAN  FACTORS  ENGINEERING, 

personnel,  automation,  handbooks, 

(U) 


the  present  status  of  human  factors  research  and 
development  in  the  electronics  maintenance  field  and 
some  NEEDED  Re5{ arch  approaches  for  The  future  are 
ASSESSED.  SELECTED  LITERATURE  PERTAINING  TO 

maintenance  was  reviewed  to  uncover  Important  trends. 
Six  BROAD  areas  are  IDENTIFIED,  and  REPRESENTATIVE 
studies  in  each,  along  with  their  implications,  are 
discussed,  m the  measurement  of 
maintainability  of  equipment  in  the  field  has  been 
ATTEMPTED  From  a TImE-ORIENTED  and  a feature-oriented 
BAS  . PROCEDURES  FOR  PREDICTING  THE 
MAINTAINABILITY  OF  FUTURE  EQUIPMENT  RELY  ON 
SIMULATING  FAILURE  RATES  AND  REPAIR  ACTIONS.  (2) 
NUMEROUS  MILITARY  STANDARDS  and  SPECIFICATION'S,  AND 

hukan  factors  handbooks  to  guide  the  design  df 
equipment  POR  MAINTAINABILITY  HAVE  been  PRODUCED. 

«3>  the  automation  jf  maintenance  tasks,  by  means 

of  AUTOHAUD  TEST  EQUIPMENT,  has  BEEN  a MAJOR  EFFORT 
IN  THE  DEVELOPMENT  OF  HOST  large  equipment  systems. 

(H)  there  have  BEEN  relatively  few  studies  of 

MAINTENANCE  VARIABLES  which  HAVE  USED  THE  CLASSICAL 

experimental  method.  (5)  many  investigations  in 

TRADITIONAL  PERSONNEL  AREAS  HAVE  BEEN  CONDUCTED  IN 
THE  MAINTENANCE  FIELD.  (6)  MATHEMATICAL  MODELING 
TECHNIQUES  ARE  BEING  USED  To  SIMULATE  HUMAN  PROBLEM 
SOLVING  ANO  OTHER  COMPLEX  BEHAVIORAL  PROCESSES. 

I AUTHOR ) (U) 
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DESCRIPTORS:  -MILITARY  RESEARCH,  -AUTOMATION,  -HUMAN 

FAC  TORS  ENGINEERING,  -MILITARY  RESEARCH,  MILITARY 
BUDGETS.  COMMUNICATION  THEORY,  COMPUTERS,  DECISION 
MAX  NG,  DEPARTMENT  OF  DEFENSE,  DISPLAY  SYSTEMS, 

doc.ments,  information  retrieval,  language,  management 

ENGNEERlNGt  PERSONNEL.  RESEARCH  MANAGEMENT,  SIMULATION, 
WEA"  ON 5 l LI  I 

IDEN'  PIERS!  SYSTEMS  IM) 


p R (.  : LEMS  IN  BASIC  RESEARCH  THAT  NEED  TO  BE  SOLVED 
IN  :RDER  TO  MAKE  THE  MOST  EFFECTIVE  USE  OF  MEN  IN 
WEAPON  SYSTEMS  ARE  DISCUSSED.  DISCUSSION  IS 
LIM1T£D  TO  TOPICS  IN  WHICH  PRESENT  RESEARCH  SUPPORT 
APPEARS  TO  BE  INADEQUATE  TO  MEET  THE  NEEDS  OF  THE 
DEPARTMENT  OF  DEFENSE  IN  THE  TIME  PERIOD  1965- 
70.  AND  TO  THOSE  TOPICS  IN  WHICH  THE  DEPARTMENT  OF 
DEFENSE  HAS  A PECULIAR  INTEREST  BECAUSE  OF  ITS 
GEFERALITY.  BASIC  SCIENTIFIC  THEORY  ON  SYSTEMS 
CONSIDERED  AS  WHOLE  IS  INADEQUATE.  SYSTEM 


simulation  techniques  are  inadequate,  current 
techniques  for  personnel  operations  are  inadequate  to 
insure  that  new  man-machine  systems  will  be 
effectively  operated,  maintained  and  supported,  a 
GENERALIZED  MAN-TOMACHInE  control  language  is  needed, 
KNC  ^LEDGF.  of  DISPLAYS  IS  INADEQUATE  BOTH  IN  TERMS 
OF  '* H A T INFORMATION  TO  DSSPLA  AND  HOW  BEST  TO 
DISPLAY  IT.  METHODS  OF  INDEXING  RESEARCH  DATA  AND 
INF.RMATION  FOR  E FIC1ENT  USE  Op  MECHANIZED  STORAGE 
AND  RETRIEVAL  SYSTEMS  ARE  INADEQUATE.  A 
NEEOED  FOR  THE  PRESENT  WIDELY  SCATTERED 
SYS"EM  RESEARCH  ACTIVITIES.  (U) 
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MANMACHINE 
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ENVIRONMENT  <U> 


JUL  62  IV 

REPT.  NO.  TDR62  196 
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BAKER, JAMES  D . S WH I TEHURST , ALBERT  J.} 


UNCLASSIFIED  REPORT 


descriptors;  «data  processing,  •digital  computers, 
•language,  analysis  of  variance,  circuitsc  coding, 
computer  logic,  configuration,  digital  systems,  HUMAN 
FACTORS  ENGINEERING,  MAINTENANCE,  mathematical  logic, 
TRAINING  DEVICES,  WIRING  DIAGRAMS  »U) 

THIS  STi.  0 Y WAS  DESIGNEO  70  EVALUATE  WHICH  OF  TWO 
TECHNIQUES  IS  BET“ER  FOR  ENCODING  THE  LOGIC  SYMBOLS 
IN  DETAILED  LOGIC  DIAGRAMS  TO  CONVEY  INFORMATION 
ABOUT  D I G I ” AL  CIRCUITS.  ONE  TECHNIQUE  EMPLOYED 
SHAPE  ENCODING  TO  j FERENT  I ATE  BASIC  LOGIC 
FUNCTIONS'.  THE  OTHER  USED  ALPHABETIC  IDENTIFIERS. 

THE  FINDINGS  SHOWED  THAT  USING  SHAPE  ENCODED 
SYMBOLS  ,N  SIMULATED  DETAILED  LOGIC  DIAGRAMS 
RESULTED  IN  A SIGNIFICANT  REDUCTION  IN  THE  TIME 
REQUIRED  TO  SOLVE  MAINTENANCE  TYPE  PROBLEMS,  IT 
IS  CONCLUDED  THAT  SHAPE  ENCODING  IS  THE  BETTER  OF  THE 
TWO  TECHNIQUES.  FCP  USE  IN  OPERATIONAL  SITUATIONS, 

IF  TIME-SAVING  IS  OF  CONCERN*  BASED  UPON 
OBSERVATIONS  MADE  DURING  THE  DESIGN  AND  CONDUCT  OF 
THIS  S T U ' Y , TWO  SETS  OF  RECOMKINDAT I ONS  ARE  MADE* 
(AUTHOR’  (U) 
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•DISPLAY  SYSTEMS,  ANALYSIS,  DATA,  EXPERIMENTAL  DATA, 
HUMAN  FACTORS  ENGINEERING,  MACHINES,  HUMANS,  NUMBERS, 
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N . N,TL  JS  FR  SENT  D WHICH  DCSCK I BES  THE 

RE.  LTS  OF  AN  EXPERIMENTAL  STUDY  OF  THE  EFFECTS  OF 
DIS-AY  COLOR  CODING  ON  VISUAL  SEARCH  TIME.  TWELVE 
SUB  ICTS  EACH  VIEWED  A SERIES  OK  300  DISPLAYS,  WHICH 
VAR. ED  IN  DISPLAY  DENSITY,  IN  NUMBER  OF  COLORS  USED, 

IN  'HE  PARTICULAR  COLOR  OF  THE  TARGET,  WITH  EITHER  A 
WHI  OR  BLACK  8ACKGR0U  0,  U D R CONDI  IONS  WHER  THE 
SUE  eCT  EITHER  KNEW  THE  COLOR  Of  THE  TARGET  IN 
AO V n-cE,  OR  DID  NOT,  NEITHER  THE  PARTICULAR  COl  OR 
OF  E TARGET  NOR  THE  OlSPLAY  BACKGROUND  HAO  A Of 
5IG  . FICANT  EFFECT  ON  SEARCH  TIME#  SEARCH  TIME 
INCASED  REGULARLY  wlTri  INCREASING  D it  SPLAY  DENSITY. 

FOR  JLT I COLORED  DISPLAYS,  WHEN  E COLOR  OF  THE 
TARi  ’ WAS  KNOWN  IN  ADVANCE,  SEARCH  TIMES  WERE 
CONS  . ERABLY  SHORTER  THAN  WHEN  THE  TARGET  COLOR  WAS 
UNKN  V • WHEN  THE  COLOR  OP  THE  TARGET  WCS 
UNKN  SEARCH  Tl^LS  WERE  NOT  SIG  i/lCANTLY  IFF 

RENT  HAN  THOSE  FOR  SINGLE-COLORED  DISPLAYS. 
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DESCRIPTORS:  *AIR  TRAFFIC  CONTROL  SYSTEMS,  *A1R  TRAFFIC 

CONTROLLERS*  ANALYSIS,  COMMUNICATION  SYSTEMS,  COMPUTERS, 
DISPLAY  SYSTEMS,  EFFECTIVENESS,  ELECTRONIC  EQUIPMENT, 

flight  paths,  human  factors  engineering,  mathematical 

ANALYSIS,  OPERATIONS  RESEARCH,  SCHEDULING  (U) 

IDENTIFIERS:  An/TSW-5  <UJ 


AN  ANALYSIS  OF  INTERNAL  DATA  FLOW  OF  A I R 
TRAFFIC  CONTROL  CENTRAL  AN/TSW-5  (MODIFIED 
TO  INCLUDE  A FLIGHT  PATH  PREDICTION  COMPUTER  AND  A 
TIME  SCHEDULE  DISPLAY  UNIT)  INDICATES  THAT  THE 
MODIFIED  SEMIAUTOMATIC  SHELTER  OPERATIONS  ARE 
IMPROVED  IN  THE  FOLLOWING  WaYSI  IMPROVED  CONTROLLER 
ABILITY  TO  EFFICIENTLY  INTERLEAVE  ARRIVING  AND 
DEPARTING  AIRCRAFTS  IMPROVED  CONTROLLER  COGNIZANCE 
OF  THE  ENTIRE  TRAFFIC  SITUATION;  IMPROVED  OPERATIONAL 
EFFECTIVENESS  UNDER  JAMMING;  AN  ACCEPTANCE  RATE  IN 
EXCESS  OF  50  AIRCRAFT  PER  HR  BY  THE  AN/TSQ*-H75 
ADDITIONAL  TOOLS  AND  MEANS  TO  COMPENSATE  FOR  FAILURE 
OF  RADAR  OR  OTHER  NAVIGATIONAL  AIDS  ARE  PROVIDED' 
CONTROLLERS  BECOME  PROFICIENT  AT  AN  EARLIER  TIME  IN 
THE  TRAINING  EXPERIENCE  CYCLE?  AND  THE  DECISION 
MAKING  TASK  LOAD  ON  THE  ENTIRE  AN/TSW-5  CONTROL 
TEAM  IS  REDUCED.  WITH  COMPUTER  PATH-PREDICTION  AND 
SCHEDULING  PROVIDED,  THE  COMMUNICATION  CHANNEL  LOAD 
FACTOR  IS  LESS  THAN  70*  AT  ALL  CONTROLLER  POSITIONS 
WHEN  HANDLING  50  APPROACHES  PER  HR.  (AUTHOR)  (U) 
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UNCLASSIFIED  REPORT 


DESCRIPTORS:  ♦CONTROL  SIMULATORS,  ♦DIFFERENCE  EQUATIONS, 

•human  factors  engineering,  computers,  probability  <u> 

THIS  RESEARCH  EXAMINES  MAN’S  ABILITY  TO  CONTROL  A 
SIMPLE  PROCESS  WHOSE  SYStEMaTIC  DRIFT  IS  OBSCURED  BY 
RANDG*  VARIATIONS,  OF  ThE  MANY  COMBINATIONS  OF 
SYSTEMATIC  DRIFT  AND  RANDOM  VARIATION  POSSIBLE  IN 
SUCH  A PROCESS,  FOUR  WERE  INVESTIGATED 
EXPERIMENTALLY.  UNDER  TWO  OF  THESE  CONDITIONS  THE 
PROCESS  WOULD,  IF  UNCORRECTED.  TEND  TO  DIVERGE  FROM 
THE  CONTROL  LIMITS*  UNDER  ThE  OTHER  TWO  CONDITIONS 
THE  PROCESS  WOULD  TEND  TO  REMAIN  WITHIN  OR  RETURN  TO 
THE  CONTROL  LIMITS*  FOR  THE  TW?  EXPLOSIVE 
CONDITIONS  AN  APPROPRIATE  CONTROL  STRATEGY  WOULD  BE 
TO  CORRECT  THE  PROCESS  BEFORE  2T  EXCEEDED  THE 
CONTROL  LIMITS*  FOR  THE  TWO  SELF-CONTROLLED 
CONDITIONS  AN  APPROPRIATE  STRATEGY  WOULD  BE  TO 
CORRECT  INFREQUENTLY.  SUBJECTS  CORRECTED  BEFORE 
CONTROL  LIMITS  WERE  EXCEEDED  MORE  FREQUENTLY  UNDER 
THE  EXPLOSIVE  CONDITIONS  THAN  UNDER  THE  SELF" 

CON  '.ROLLED  CONDITIONS.  HOWEVER,  UNDER  ThE  SELF- 
CON^ROLLED  CONDITIONS  THE  SUBJECTS  CORRECTED  MORE 
frequently  than  NECESSARY.  THIS  suggests  that  when 
OPERATING  A SELF-COnTROLLED  PROCESS  HUMANS  DO  NOT 
BEHAVE  OPTIMALLY.  (AUTHOR)  (U) 


UNCLASSIFIED 

ODC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO*  /ZHK13 
AD-293  ?9S 

MASSACHUSETTS  INST  OF  TeCh  LEXINGTON  LINCOLN  LAB 
A DATA  PROCESSING  FORMALISM  (0) 

NOV  62  iv  armenti.a*w.;schafsr.b.j*;winett» 

J • M • ( 

REPT*  NO  TR283TDR&2  257 
CONTRACT*.  AFI9  60R  7M0Q 
MONITOR;  ESO  TDR62  257 

UNCLASSIFIED  REPORT 


DESCRIPTORS;  *DATA  PROCESSING,  •PROGRAMMING  (COMPUTERS), 
COMPUTER  LOGIC,  CONTROL  SYSTEMS,  DESIGN,  HUMAN  FACTORS 

engineering,  language,  machine  translation, 

SEQUENCES(MATHEMATICS)  (U) 

DEVELOPS  A LANGUAGE  SYSTEM  FOR  TRANSMITTING 
COMPU'ER-PROCESSING  IDEAS  FROM  ONE  SYSTEMS  DE^’GNER  TO 
ANOTHER* 
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KNOBS,  CONTROL  PANELS,  CONTROL  SYSTEMS,  DESIGN,  DISPLAY 
SYSTEMS,  GROUND  SUPPORT  EQUIPMENT,  CUlDED  MISSILE 
PERSONNEL,  HAZARDS,  HUMIDITY,  ILLUMINATION.  MARKERS, 
NOISE,  PHYSICAL  PROPERTIES,  RELIABILITY,  SAFETY  DEVICES. 
SELECTION,  STANDARDIZATION,  SWITCHES,  TABLES t DAT A ) , 
TEMPERATURE.  VIBRATION  <U> 

identifiers:  electric  conductors,  unitization, 

SWITCHES,  FAIL  SAFE  DESIGN  (M) 

THIS  EXHIBIT  WAS  PREPAREO  FOR  DESIGN  ENGINEERS. 

IT  SETS  FORTH  DESIGN  PRINCIPLES  AND  PRACTICES,  BOTH 
GENERAL  AND  SPECIFIC.  TO  BE  USED  IN  DESIGNING 
EQUIPMENT  FOR  MAXIMUM  UTILIZATION  BY  GUIDED  MISSILE 
OPERATOR  AND  MAINTENANCE  PERSONNEL*  IN  ADDITION, 

THIS  EXHIBIT  IS  AN  ATTEMPT  TO  PROVIDE  A BASIS  FOR 
DESIGN  STANDARDIZATION  WITHIN  AND  AMONG  SYSTEMS* 
(AUTHOR)  IU) 
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A CIGITAL  COMPUTER  SIMULATION  MODEL  WAS  PREVIOUSLY 
DERIVED  AND  EMPLOYED  FOR  SIMULATING  THE  PERFORMANCE 
OP  The  OPERATOR(S)  IN  A MAN-MACHINE  SYSTEM. 

THE  TECHNIQUE  IS  BASED  ON  An  ANALYSIS  OF  THE 
PERFORMANCE  OF  EACH  OPERATOR,  ARRANGED  INTO  ORDERED, 
DISCRETE  ACTIONS  CALLED  ’SUBTASKS, * AND  THE 
COMPILATION  FOR  EACH  OF  CERTAIN  SOURCE  DATA.  THESE 
DATA.  TOGETHER  kITH  SELECTED  PARAMETER  VALUES 
(E*G.,  THE  TIME  ALLOTTED  FOR  TASK  PERFORMANCE). 

ARE  PLACED  IN  PUNCHED  CARD  FORM  AND  INTRODUCED  INTO  A 
DIGITAL  COMPUTER  WHICH  SEQUENTIALLY  SIMULATES, 

ACCORDING  TO  THE  RULES  OF  ThE  MODEL,  THE 

•performance*  of  each  subtask  b*  each  operator, 
the  normal  SEQUENCE  of  SUBTASKS  pay  be  modifieo  IF 
actions  have  to  be  skipped  c r Repeated  due  to  failure 
OF  A SUBTaSK  by  either  OPERATOR  or  AS  a result  of 

OPERATOR  DECISIONS.  A SIMULATION  IS  COMPLETED  WHEN 
THE  OFERATORS  EITHER  USE  ALl  AeLOTTED  TIME  OP 
SUCCESSFULLY  COMPLETE  ThE  TaS*.  RESULTS  ARE 
RECORDED  INDICATING  THE  AREAS  OF  OPERATOR  OVERLOAD, 
FAILURE,  I OLE  TIME,  PEA*  STRESS,  ETC.,  FOR  THE  GIVEN 
SET  OF  SELECTED  PARAMETERS.  REP£TItIONS  OF  THE 
SIMULATION,  wjTh  DIFFERENT  PARAMETER  VALUES,  YIELD  A 
RANGE  OF  RECORDS,  i AUTHOR ) (U) 
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1963. 

DESCRIPTORS:  ^TRACKING,  SIMULATION),  <»MONTE» 
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MODELS,  TRACKING),  HUMAN  FACTORS  ENGINEERING,  LEARNING, 
DIGITAL  COMPUT,  DATA  PROCESSING  SYSTEMS*  (U) 
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BEHAVIOR  WITH  A DIGITAL  COMPUTER*  REPRINT* 
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FliNKLlN  INST  PHILADELPHIA  PA  LABS  FOR  RESEARCH  AND 
DEVELOPMENT 

.^FORMATION  display  IN  THE  air  TRAFFIC  control 
system,  a coordinated  research  and  development 

APPROACH,  <U> 

MAR  62  IV  BUCKLEY  .EDWARD  P » J GREEN , 

THOMAS  H. ! 

Contract:  FAA  BRDS23 

UNCLASSIFIED  REPORT 

supplementary  note:  original  contains  color  plates:  all 

DDC  REPRODUCTIONS  WILL  8E  IN  BLACK  AND  WHITE.  ORIGINAL 
M A v BE  SEEN  IN  DOC  HO. 

descriptors:  (*air  traffic  control  systems,  display 

cYSTEMSI,  (*DISPlAY  SYSTEMS,  HUMAN),  ( • A I R TRAFFIC 
CONTROLLERS » DECiSjGN  MAKING),  JOB  ANALYSIS*  AUTOMATION, 
COMMUNICATION  THEORY,  STATISTICAL  ANALYSIS.  <U> 

identifiers:  codes,  man  machine  function  (U) 

S PA°ER  PRESENTS  A PLAN  OF  ATTACn  ON  THE  PROBLEM 

OF  displays  for  use  in  advanced  air  traffic  control 

SYSTEMS.  THE  METHOD,  KNOWN  AS  CODE  (’CONTROLLER 
DECISION  EVALUATION*),  CONSISTS  OF  THE 
EXPERIMENTAL  COMPARISON  OF  DISPLAY  INFORMATION  AND 
FORMATS  UNDER  CONDITIONS  OF  SCOREABlE  STATIC 
SIMULATIONS.  THE  EXPERIMENTAL  D I 5PLA Y S ARE 
SIMULATIONS  OF  RADAR  SCOPES  PROJECTED  FROM  FILM 
S~R I PS  FOR  MULTIPLE  VIEWING.  INDEPENDENT  VARIABLES 
ARE  T HE  T VPE , AMOUNT,  AND/OR  LEVEL  OF  DETAIL  OF 

information  presented  to  the  controller:  dependent 
variables  are  SUCCESS  IN  PREDICTING  CnNFLICTiONS  AND/ 

0 D DELAYS,  the  TECHNIQUE  MAKES  IT  POSSIBLE  TO 
ASSESS  THE  EFFECTIVENESS  OF  ATC  SYSTEMS  WHICH  AS 
YFT  APE  ONLY  VISUALIZED,  AS  WELL  AS  OF  SYSTEMS  NOW 
5 £ 1 N G DEVELOPED  OR  IN  ACTUAL  OPERATION*  TWO 
EXPERIMENTS  are  REPORTEO  UTILIZING  the  meth  OD.  an 
EXPERIMENTAL  PROGRAM  IS  PRESENTED  TO  STUDY  THE 
Errt.CTS  OF  PROGRESSIVELY  ADVANCED  DEGREES  OF 
M 'IMitD  INFORMATION  PROCESSING  UPON  CONTROLLER 
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DECISJON-MAKA  matrix  IS  PRE  SENTED  SHOWING  THE 
3 T : r S ’C  BE  TAKEN  FOR  THE  ORDERLY  DEVELOPMENT  OF  A 
eu,  '.v  tJTO^ATFO  SYSTEM.  THE  CODE  EXPERIMENTS  TO 

PfcF  ORmEO  PRIOR  TO  THE  DEVELOPMENT  OF  EACH  LEVEL 
OF  A^’CMA'ION,  AS  INDICaT"  \'i  THE  MATRIX,  ARE 
DISCUSSED.  (AUTHOR) 
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A METHODOLOGICAL  APPROACH  TO  THE  ANALYSIS  AND 

automatic  handling  of  Task  information  for  systems  in 

THE  CONCEPTUAL  PHASE,  (U) 
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descriptors:  {*006  ANALYSIS,  SCIENTIFIC  RE),  data 

PROCESSING,  HUMAN  ENGI*  BEHAVIOR,  COOING, 
TRAININGRSONNEL,  INFORMATION  RETRIEVAL.  (U) 

identifiers:  human  factors  engineering  tu) 

adequate  consideration  of  the  human  skills  re 

QUIREQ  E T FUTURE  SYSTEMS  HAS  LOnG  BEEN  NEGLECTED  IN 
THE  CONCEPTUAL  PHASE  OF  MAN-MACHINE  SYSTEM 
DEVELOPMENT,  THIS  NEGLECT  IN  PART  HAS  BEEN  DUE  TO 
LACK  OF  A UNIFORM  AND  WORKABLE  METHOD  FOR  GATHERING, 
PROCESSING*  AND  USING  EARLY  HUMAN  FAC  TORS 

information  for  improving  the  design  and  development 

OF  SYSTEMS*  THE  METHODOLOGICAL  APPROACH  PRESENTED 

in  this  report  was  predicated  on  this  need,  this 

REPORT  PRESENTS  A TECHNIQUE  FOR  ANALYZING  AND 
PROCESSING  TASK  AnD  TASK  RE  QUIREmEnTS  DATA  GENERATED 
DURING  THE  CONCEPTUAL  PHASE  OF  SYSTEM  DEVELOPMENT* 

THE  TECHNIQUE  INCLUDES:  (A)  A CATEGORY  S' STEM 

FOR  ORGANIZING,  CLASSIFYING,  AND  CODING  TASK 
INFORMATIONS  IB)  A TASK  ANALYSIS  format  for 
RECORDING  AND  COOING  TASK  DESCRIPTIONS  AND  TASK 
requirements:  and  <c>  computer  upoate  AMD 
RETRIEVAL  PROGRAMS*  task  requirement  data 
APPEARING  IN  DOCUMENTS  RESULTING  I RDM  THE  A I R 
FORCE  STUDY  REQUIREMENT  PROGRAM  ARE  ANALYZED 
AND  USED  FOR  TESTING  THE  TECHNIQUE  ON  AN  ACTUAL 
PERSONNEL  TRAINING  PROBLEM.  THE  TEST  PROGRAM 
INDICATES  THAT  THE  technique  can  BE  USED  TO  assist 
HUMAN  FACTORS  SPECIALISTS  TO  ISOLATE  AND  PROCESS  TASK 
AND  TASK  REQUIREMENTS  ASSOCIATED  WITH  ADVANCED 
SYSTEMS  FOP  MAKING  PERSONNEL,  TRAIN  ING,  AND  TRAINING 
EQUIPMENT  RECOMMENDATIONS.  (AOThOR)  (U) 
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DESCRIPTORS:  ^COMPUTERS,  ENGINEERING),  MAC  S,  HUMAN 

FACTORS  ENGINEERING,  COMMUNICATION,  PERFORMANCE ( HUMAN ) , 
ERRORS,  BI8LI0G,  DATA*  ELECTRIC  SWITCHES,  SPEECH  (U) 

A STUOY  OF  COMPUTER  MANUAL  INPUT  DEVICES  AND  THEIR 
ASSOCIATED  HUMAN  ENGINEERING  CHARACTER  ISTICS  WaS 
CONDUCTED  FOR  THE  PURPOSE  OF  DEVELOP  INC,  A SCHEME  FOR 
RELATING  THESE  DEVlCCS  TO  OPERATOR  PERFORMANCE 
CHARACTERISTICS,  COMPUTER  CHARACTERISTICS  AND  SYSTEM 
REQUIREMENTS*  CON  VENTlONA'.  COMMERCIALLY  AVAILABLE 
INPUT  DEVICES  SUCH  AS  PUSHBUTTONS,  TOGGLE  SWITCHES, 
JOYSTICKS,  ETC*  WERE  SURVEYED.  AVAILABLE 
LITERATURE  PER  TAILING  TO  HUMAN  PERFORMANCE  WITH  SUCH 
DEVICES  WAS  REVIEWED  ANq  SUMMARIZED.  THE 
SUITABILITY  OF  DEVICES  AND  AVAILABILITY  OF  APPLICABLE 
PERFORM  ANCE  DAT?.  ARE!  RELATED  To  A GENERALIZED 
OPERATOR  TASK  FAMILY  6Y  A SET  Of  TABLES.  RESULTS 
OF  THE  STUDY  SHOW  A WIDE  VARIETY  OF  AVAILABLE 
DEVICES,  INADEQUATE  RESEARCH  DATA  ESTABLISHING 
PERFORM  AnCE  FOR  VARIOUS  DEVICES  AND  DEVICE  CHARACTER 
ISTICS,  AND  INCOMPLETE  SPECIFICATION  OF  OPERATOR 
input  Tasks  :n  existing  systems.  (Author)  (u> 
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DESCRIPTORS:  (*DATA  PROCESSING,  COMPUTERS)*  TRANSDUCERS. 

DISPLAY  SYSTEMS!  COMPUTER  PROGRAMMING*  COMPUTER  LOGIC* 
INPUT  OUTPUT  DEVICES,  HUMAN  FACTORS  ENGINEERING, 

DESIGN  <U) 

SOME  GENERAL  CHARACTERISTICS  OF  CONSOLES  WHEN  USED 
n-3  TRANSDUCERS  BETWEEN  HUMAN  BEINGS  AND  In  FORMATION 
PROCESSING  DEVICES  ARE  REVIEWED.  TEST  OF  A 
SPECIFIC  CONSOLE  DESIGNED  FOR  INDEPENDENT  **OFF 
LINE**  USE.  THE  DATACOM  MOOEL  R08-2  IS 

DESCRIBED.  (AUTHOR)  (U) 
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CONFERENCE  16-19  OCTOBER  19&2,  UNITED  STATES  ARMY 
INFANTRY  CENTER  AND  UNITED  STATES  ARMY  INFANTRY 
SCHOOL*  FORT  BENNINGi  GEORGIA.  t U > 

NOV  62  337'P 

UNCLASSIFIED  REPORT 

supplementary  note: 

DESCRIPTORS:  (*HUMAN  FACTORS  ENGINEERING*  SYMPOSIA)* 

(•SYMPOSIA,  HUMAN  FACTORS  ENGINEERING),  ARMY  RESEARCH* 
CAMOUFLAGE,  AUTOMATIC  FftPONS*  CHEMICAL  WARFARE  AGENTS, 
PROTECTIVE  CLOTHING*  COMPUTERS,  ACOUSTICS,  REVIEWS*  ARMY 
EQUIPMENT  (U) 

identifiers:  bz  agents  (uj 
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AEROSPACE  MEDICAL  RESEARCH  i.abS  WR I GHT-PATTERSON  AF3 
OHIO 


DEFINING  l£VEL-OF-AUTOMATION  FOR  CHECKOUT  EQUIPME*T. 

A SCALING  APPROACH,  (U) 


AUG  63  I7P 
PROj:  AF718R 

TASK:  718R06 

monitor:  4mRl 


TOPMILLER, DONALD  A.  J 
TDR63  76 


UNCLASSIFIED  REPORT 


SUPPLEMENTARY  note:  report  on  human  performance  in 

advanced  systems. 


descriptors:  (*human  FACTORS  ENGINEERING,  AUTOMATION), 

(•ENGINEERS.  PERFORMANCE(HUMAN) ) , (•PERCEPTION, 
PERSONNEL),  TEST  EQUIPMENT,  SOClAu  COMMUNICATION  (U> 


IN  AN  ATTEMPT  TO  DETERMINE  IF  DIFFERENT 
PROFESSIONAL  GROUPS  USE  DIFFERING  SUBJECTIVE  SCALES 
FOR  DEFINING  **LEVEL  JF  AUTOMATION**  OF  CHECKOUT 
EQUIPMENT,  19  ENGINEERING  PSYCHOLOG  I STS  AND  19  DESIGN 
ENGINEERS  WERE  ADMINISTERED  A PA  I REDCQMPAR I SONS 
JUDGMENT  TASK  CONSISTING  OF  CARDS  CONTAINING  PHASES 

indicating  various  levels  of  man-machine  AUTOMATTON. 
THE  RESULTING  SCALED  RESPONSES  FOR  BOTH  GROUPS 
CONTAINED  RANK-ORDER  INVERSIONS  0)  AN  ORIGINAL 
INTUITIVELY  DEVELOPED  SCALE.  INTERVALS  BETWEEN 
SCALE  POINTS  ALSO  DIFFERED  BETWEEN  THE  GROUPS.  AS  A 
RESULT  OF  THESE  FINDINGS,  IF  AIR  FORCE 

requirements  are  specified  for  automation  LEVEL  OF 

CHECKOUT  EQUIPMENT  IN  w.’APON  SYSTEMS  DEVELOPMENT 

PROGRAMS,  the  type  OF  raters  involved  and  the 
ASSOC  I ACED  POTENT ;Au  PROBLEMS  OF  INTERDISCIPLINARY 
COMMUNICATIONS  BE  "a E'EN  PROFESSIONS  SHOJLD  BF 
CONSIDERED*  ( AUTHOR  ! 


(U) 
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proceedings  of  symposium  on  human  factor  aspects  of 

PHOTO  INTERPRETATION*  ?U> 
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monitor:  radc 


TOR63  32H 


UNCLASSIFIED  report 
supplementary  note: 

OESCp  I PTORS : (•SYMPOSIA,  PHOTO  INTERPRETATION),  (*PHOTO 

INTERPRETATION,  SYMPOSIA),  ( *HUMAN  rACTORS  ENGINEERING* 

photo  interpretation),  training*  automation, 
photographic  images,  qualitt  control,  aerial 
photography*  resolution  iu) 

identifiers:  human  factors  engineering  (u> 

contents:  the  automation  of  photo 
interpreter  functions?  human  FACTOR 
problems:  objectives  and  approaches; 
measurement  and  evaluation  of  ground 

RESOLUTION?  QUALITY  CATEGORIZATION  OF  AERIAL 
PHOTOGRAPHY?  PSYCHOPHYSICAL  ASPECTS  of  image 
QUALITY;  A STUDY  of  IMAGE  QUALITIES  AND 
speeded  intrinsic  target  RECOGNITION? 

FACTORS  AFFECTING  CHANGE  DISCRIMINATION, 

RESEARCH  ON  THE  RELATIONSHIP  BETWEEN  TIM  AND 

PI  PERFORMANCE?  APPLICATION  OF  RAPID 

PRESENTATION  TECHNIQUES  IN  PHOTO 

INTERPRETATION?  PHOTO  INTERPRETATION  COURSES 

TAUGHT  AT  SHEPPARD  AFB , TEXAS.  ?U) 
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SYSTEM  DEVELOPMENT  CORP  SANTA  MONICA  CALIF 

SCHEMATIC  SIMULATION!  A TECHNIQUE  FOR  THE  DESIGN  AND 
development  OP  A complex  system,  (U> 

SEP  A3  IIP  ALEXANDERS*  T.  I 

REPT*  NO*  SR  TMA39  005  00 

UNCLASSIFIED  REPORT 

supplementary  note: 

descriptors:  (»A1R  traffic  control  systems,  terminal 

FLIGHT  FACILITIES),  (^OPERATIONS  RESEARCH,  AIR  TRAFFIC 
CONTROL  SYSTEMS),  RESEARCH  MANAGEMENT,  communication 
systems*  data  processing,  simulation,  test  methods* 

CIVIL  AVIATION,  HUMAN  FACTORS  ENGINEERING  (U) 

schematic  simulation  is  the  name  of  a method  for 
'TUDYING  system  specifications  and  explicating 
implications  of  the  specifications  for  subsystem 
design,  the  method  has  developed  in  response  to  the 
expressed  need  of  the  designers  of  the  terminal 

AIR  TRAFFIC  CONTROL  ( TATC ) LABORATORY  SYSTEM* 

THE  METHOD  PROVIDES  A MODEL  OF  THE  PROJECTED  SYSTEM 
AND  A PROCEDURE  BY  WHICH  THE  DESIGNERS  CAN  VIEW 
SYSTEM  OPERATIONS  FROM  THE  STANDPOINT  OF  THE  EVENTUAL 

operators,  an  illustration  is  given  of  how 

schematic  simulation  was  used,  (author)  (u) 
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terminal  air  traffic  control  follow-on  research,  <u> 

SEP  63  lOP  ALEXANDER , L • T.  » 

REPT*  NO*  TM639  007  00 

UNCLASSIFIED  REPORT 

supplementary  note: 

DESCRIPTORS:  C • a I R TRAFFIC  CONTROL  SYSTEMS,  OPERATIONS 

RESEARCH),  RESEARCH  MANAGEMENT,  TERMINAL  FLIGHT 
FACILITIES,  MODEL  ! S I MUL AT  IONS),  MODEL  TESTS,  DATA 
PROCESSING,  DIGITAL  COMPUTERS,  SCHEDULING,  AUTOMATION, 
TEST  METHODS,  HUMAN  FACTORS  ENGINEERING  IU) 

A PLAN  IS  PRESENTED  FOR  INVESTIGATION  MAN-COMPUTER 
INFORMATION  EXCHANGE  PROBLEMS  WITHIN  THE  CONTEXT  OF 
THE  SCHEDULING  FUNCTION  IN  TERMINAL  AIR  TRAFFIC 
CONTROL  THE  PLANNED  RESEARCH  IS  DIVIDED  INTO  TWO 
STAGES*  THE  FIRST  CONSISTS  OF  PARALLEL 
INVESTIGATIONS  OF  HUMAN  SCHEDULING  BEHAVIOR  AND  THE 
DEVELOPMENT  OF  COMPUTER  PROGRAMS  TO  AUTOMATE  THE 
PROCESS.  THE  SECOND  STAGE  AIMS  AT  DESIGNING  A 
SCHEDULING  SYSTEM  WHICH  INCORPORATES  DYNAMIC 
INTERACTION  IN  REAL  TIME  BETWEEN  THE  COMPUTER 
PROGRAMS  aNQ  HUMAN  OPERATORS*  THE  PROGRAMS 
REQUIRED  TO  automate  the  scheduling  function  ARE 
described  and  experimental  studies  of  human  conflict 
detection  and  conflict  resolution  BEHAVIOR  are 
SUGGESTED,  a more  GENERAL  STATEMENT  OF  HUMAN 
SCHEDULING  BEHAVIOR  IS  PRESENTED  TOGETHER  WITH  AN 
APPROACH  WHICH  UTILIZES  AN  ABSTRACTED  ENVIRONMENT  AND 
TASK  RATHER  THAN  THE  AIR  TRAFFIC  CONTROL  CONTEXT* 
{AUTHOR)  (U) 
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test  results  OF  THE  terminal  AIR  traffic  control 
laboratory  system,  (UI 


SEP  63  27P 

L*  T.  • SCHM 1 TZ  » H « S. 
REPT*  NO*  TM639  0S0  00 


cooperband5 a.  s*  ialexandeR, 


UNCLASSIFIED  REPORT 
SUPPLEMENTARY  NOTE  5 


DESCRIPTORS:  ("AIR  traffic  control  systems,  operations 

RESEARCH),  SCHEDULING,  MODELS  (SIMULATIONS),  DATA 
PROCESSING,  DIGITAL  COMPUTERS,  MODEL  TESTS,  TEST 
METHODS*  TABlES ( DATA ; , RESEARCH  MANAGEMENT,  TERMINAL 

flight  facilities,  human  factors  engineering  (u> 

THE  TERMINAL  AIR  TRAFFIC  CONTROL  ITaTC) 

PROJECT  REPRESENTS  AN  ATTEMPT  TO  PRODUCE  IN  THE 

laboratory  the  phenomena  which  occur  in  man-machine, 

INFORMATION-PROCESSING  SYSTEMS*  THE  ESSENTIAL 
aspect  of  the  procedure  IS  TO  create  the  complex 
environment  WJTHIN  which  such  systems  operate,  to 
manipulate  this  environment,  and  to  observe  how  the 
system  RESPONDS  in  an  effort  to  achieve  its  mission. 

THE  INSTRUMENT  WHICH  MAKES  THIS  TECHNIQUE  POSSIBLE 
!<;  THE  HIGH-SPEED  OIGITaL  COMPUTER,  for  ONLY  THROUGH 
ITS  USE  can  these  complex  environments  be  simulated, 
manipulated,  and  CONTROLLED,  the  results  of  the 
experience  with  taTc  indicate  that  significant 
system  phenomena  can  be  studied  in  the  laboratory 
thereby  contributing  to  the  DEVELOPMENT  of  A SCIENCE 
OF  SYSTEMS*  (AUTHOR)  IU> 
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BOLT  SERANEK  AND  NEWMAN  INC  CAMBRIDGE  MASS 

THE  SYSTEM  SYSTEM  AND  BRIDGES  OVER  THE  GULF  BETWEEN 
MAN-MACHINE-SYSTEM  RESEARCH  AND  MAN-M ACH I NE-S YSTEM 
DEVELOPMENT,  < U ) 

JAN  62  30P  LICKLIDER.J.  C.  R.  • 

Contract : afr9  638  355 

MONITOR:  AFOSR  1673 

UNCLASSIFIED  REPORT 

supplementary  note: 

DESCRIPTORS:  (..OPERATIONS  RESEARCH,  COMPUTERS),  {.HUMAN 

FACTORS  ENGINEERING,  DESIGN),  COMPUTERS,  SCIENTIFIC 
RESEARCH,  COMMUNICATION  THEORY,  MODELS  (SIMULATIONS), 
OPERATION,  MATHEMATICAL  MODELS  (U) 

identifiers:  midas,  pert,  sage,  systems  analysis, 

tiros  1U) 

THE  NEED  FOR  GREATER  COHERENCE  IN  ThE  MANMACHINE 
AND  OTHER  HIGH-ORDER  INTERACTIONS  Or  OUR  MAJOR 
SYSTEMS  IS  DESCRIBED,  ANO  AN  APPROACH  TO  ACHIEVEMENT 
OF  THAT  COHERENCE  IS  PROPOSED,  THE  APPROACH 

involves  a computer-centered  meta-system  (the 

•SYSTEM  SYSTEM')  DESIGNED  To  FACILITATE 
COMMUNICATION,  COORDINATION,  AND  PROBLEM-2  Du V I NG • 

THE  NEEDS  FuR,  AND  HOLES  OF,  SUCH  A META-STSTEM  IN 

various  phases  of  system  design,  development, 

PRODUCTION,  AND  OPERATION  ARE  DISCUSSED. 

(AUTHOR!  (U) 
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m^n-cohputer  information  transfer. 


(U) 


63  6P  SMITH, SIDNEY  L.  S 

CONTRACTS  AF19  628  39852 
monitor:  ESD  TDR63  998 


UNCLASSIFIED  REPORT 

REPRINT  FROM  ELECTRO-TECHNOLOGY,  AUG  63. 
(COPIESNOT  SUPPLIED  dY  DDC I 
supplementary  ^ote:  NO  FOREIGN* 


descriptors:  (•data  processing,  HUMAN  ENGINEEIMG), 

COMPUTERS,  DESIGN,  DISPLAY  SYSTEMS,  LANGUAGE,  CODING  (U) 

identifiers:  information  processing  iu: 
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MITRE  COf?P  BEDFORD  MASS 

FIRST  CONGRESS  ON  THE  INFORMATION  SYSTEM  SCIENCES 

SESSION  15  INFORMATION  SYSTEM  PERFORMANCE 

EVALUATION*  (U) 

JAN  6H  59P 
REPT*  NO SSiS 

contracti  aF33  &oo  39852 

PROj:  70H0 

monitor:  ESD  TQR63  H7S  15 

UNCLASSIFIED  REPORT 
SUPPLEMENTARY  NCTeI 

DESCRIPTORS:  (‘SYMPOSIA,  INFORMATION  RETRIEVAL),  (‘DATA 

PROCESSING,  OPERATION),  EFFECT  I VENESS , TRAINING,  DESIGN, 
DECISION  MAKING,  SIMULATION,  ANALYSIS,  PERSONNEL, 
CONTROL,  PERFORMANCE ( HUMAN ) , VISIBILITY,  OPERATOR 
(PERSONNEL),  HUMAN  FACTORS  ENGINEERING,  JOB  ANALYSIS  (U) 
IDENTIFIERS:  INFORMATION  SCIENCES,  INFORMATION 

SYSTEMS,  SAGE,  SYSTEMS  (U) 

THIS  SESSION  deals  WITH  THL  PR08LEMS  OF  EVALUATING 
THE  PERFORMANCE  OF  A MILITARY  INFORMATION  PROCESSING 
SYSTEM  BETWEEN  THE  TIME  IT  IS  OEVISED  AND  THE  TIME 
WHEN  IT  IS  OBSOLETED*  ThE  SESSION  IS  TRIPARTITE, 

DEALING  WITH  (1)  THE  CRITERIA  INVOLVED  IN  JUDGING 
PERFORMANCE  EFFECTIVENESS  OF  SYSTEMS,  (2)  THE  USE 
OF  THE  ADCS  TRAINING  PROGRAM  IN  5YSTEM 
PERFORMANCE  EVALUATION,  AND  (3)  THE  APPLIC#:!"N 
OF  NORMATIVE  EXERCISING  AS  A SYSTEM  DESIGN  AID* 

IN  CONSIDERING  THE  PROBLEM  OF  ESTABLISHING  CRITERIA 
9 T *HICH  TO  EVAuUATE  SYSTEMS,  ThE  THREE  VARIABLES 
(ENVIRONMENTAL  CONDITIONS,  THE  STATE  OF  THE  SYSTEM, 

AND  A KNOWLEDGE  OF  THE  PROBABLE  CONSEQUENCES  OF 
ALTERNATIVE  ACTION)  WHICH  IMPORTANTLY  INFLUENCE 
PERFORMANCE  ARE  DESCRIBED.  THE  EFFICACY  OF 
NORMATIVE  EXERCISING  AS  AN  ANALYTICAL  A I D OF 
DESIGN  PURPOSES  IN  THE  EARLY  STAGES  OF  A PARTICULAR 
SYSTEM'S  EVALUATION  IS  INDICATED,  PARTICULARLY  WHEN 
CRITERIA  aRE  LACKING  WITH  WHICH  TO  TEST  OUTCOMES  OF 
SYSTEM  FUNCTION,  WHEN  THERE  ARE  MANY  CONFLICTING 
VIEWS  AS  TO  HOW  TO  ARRIVE  AT  A PROBLEM  SOLUTION.  (U) 
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rand  corp  Santa  monica  calif 

ON  THE  EXPLOSION  OF  AUTOMATION.  «U» 


FEB  6H  5P 

REPT.  NO.  P2865 


BELLMAN. R ICHARD  5 


UNCLASSIFIED  REPORT 
supplementary  note: 

descriptors:  <*human  factors  engineering,  AUTOMATION), 

( a AUTOMAT  I ON , PUBLIC  OPINION),  (•COMPUTERS,  SOCIAL 

SCIENCE),  DECISION  MAKING,  DESIGN,  DIGITAL 

COMPUTERS  !U) 

REVIEW  OF  EXPLOSION  OF  AUTOMATION.  IMPROVEMENTS  IN 
COMPUTERS.  IMPACT  OF  AUTOMATION  ON  EMPLOYEES. 
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DUNLAP  AND  ASSOCIATES  INC  DARIEN  CONN 

MAN-COMPUTER  SYSTEMS  AND  ALLOCATION  OF  RFSOURCES 
PROBLEMS.  (U) 

DESCRIPTIVE  note:  PROGRESS  REPT.  NO.  3 j 

JAN  6H  72P  GAQLIARDIiU.  0.  ! KAPLAN* I RA 

; vallerie.l.  l • ; 
contract:  nonr3*q2  oo 

TA5K:  N0NR360300 

UNCLASSIFIED  REPORT 

supplementary  note: 


DESCRIPTORS:  (*BeHAVIORi  DECISION  MAKING)*  ( *HUM AN 

FACTORS  ENGINEERING,  WEAPON  SYSTEMS),  (*J08  ANALYSIS, 

Linear  programming > * automation,  mobile,  manned, 

COMPUTERS,  EYE,  MOTION,  AUTOMATIC,  TARGETS,  MAPriNG, 

detection,  performmance  tests,  cameras,  target 
recognition,  digital  COMPUTERS,  target  discrimination, 

DATA  PROCESSING,  SUBMARINES  IU) 

identifiers:  heuristic  program,  polaris, 

symbiosis  (U) 

THE  WORK  REPORTED  CONCERNS  THE  OBSERVATION  OF 
PROBLEM-SOLVING  BEHAVIOR  EXHIBITED  &Y  SUBJECTS  WHO 
WERE  GIVEN  AN  ALLOCAT I 0N-0F-RES0URCE5  TASK.  THE 
TASK  WAS  TO  DEPLOY  POLARlS-LlKE  WEAPON  SYSTEMS 
AGAINST  A GIVEN  TARGET  SYSTEM  UNDER  STATED 
CONSTRAINTS.  WHILE  THE  TASK  IS  FORMULABLE  AS  AN 
INTEGER  LINEAR  PROGRAMMING  PROBLEM,  THE  SUBJECTS 
SOLVED  IT  BY  RESORTING  TO  HEURISTIC  PROCEDURES. 

THESE  PROCEDURES,  AS  WELL  AS  THE  SOLUTIONS 
PRODUCED,  SEEM  TO  INDICATE  THAT  A PROBLEM  SOLVER  MAY 
ENCOUNTER  CONSIDERABLE  DIFFICULTY  IN  UNCOVERING  THE 
ORDERING  OF  DECISION  ALTERNATIVES,  IF  THIS  ORDERING 
IS  A PARTIAL  ONE.  FOLLOWING  THE  STUDY  OF  UNAIDED 
PERFORMANCE,  TWO  DISTINCT  COMPUTER-AID  CONCEPTS  WERE 
DEVELOPED  AND  TESTED.  (AUTHOR)  C U ) 
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PHILCO  NEWPORT  BEACH  CALIF  AERONUTRONIC  DIV 

human  factors  aspects  of  reliability.  (u> 

DESCRIPTIVE  note:  FINAL  REPT.,  1 JULY  62-30  SCP  63, 

JAN  64  205P  MILLER .GILBERT  E.  » MAXWELL , 

RICHARD  A.  SFERGUSONi LINDA  { GaLbO  .CHARLES  J. 
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REPT.  NO.  U2296 

Contract:  da36  039SC90877 

PROj:  3A95  20  001 

UNCLASSIFIED  report 

SUPPLEMENTARY  NOTE! 

DESCRIPTORS:  (oHUMAN  FACTORS  ENGINEERING,  RELIABILITY!) 

WEAPON  SYSTEMS,  PERCEPTION,  VISUAL  ACUITY,  STRESSES, 
MATHEMATICAL  MODELS,  SAMPLING,  SIMULATION, 

PERFORMANCE ! HUMAN ) , DIGITAL  COMPUTERS,  COMPUTERS, 
PROGRAMMING  (COMPUTERS),  PUNCHED  CARDS,  INPUT  OUTPUT 
DEVICES  <U> 

identifiers:  task  equipment  analysis  (u> 

THIS  QOCUMENT  PRESENTS  THE  FINAL  REPORT  OF  THE 
HUMAN  FACTORS  ASPECTS  OF  RELIABILITY  PROGRAM 
OF  RESEARCH.  THE  REPORT  CONTAINS  A REVIEW  OF  THE 

literature  related  to  this  project,  a review  of  the 

BASIC  METHODOLOGY  DEVELOPED  FOR  PREDICTING  MAN- 
MACHINE  SYSTEM  RELIABILITY,  A REPORT  OF  THE  RESULTS 
OF  THE  APPLICATION  OF  THE  METHODOLOGY  IN  SIGNAL 
CORPS  R+D  PROGRAMS,  AND  THE  RELATIONSHIP  OF  THE 
STUDY  TO  PRESENT  SIGNAL  CORPS  HUMAN  FACTORS  AND 
RELIABILITY  TECHNICAL  REQUIREMENTS.  THE  PROCEDURES 
FOR  GENERATING  TASK  EQUIPMENT  ANALYSIS  (TEA)  DATA 
AND  THE  MEANS  OF  TRANSLATING  THESE  DATA  TO  INPUT  DATA 
FOR  THE  PREDICTIVE  MODEL  ARE  PRESENTED*  THE  MANNER 
IN  WHICH  THE  TEA  DATA  WERE  CONVERTED  TO  INPUT  DATA 
IS  PRESENTED  IN  Tt  E APPENDIX.  ALTERNATIVE 
APPROACHES  INVESTIGATED  DURING  THE  COURSE  OF  THIS 
STUDY  ARE  DISCUSSED.  ThE  METHODOLOGICAL  APPROACH 
AND  THE  MATHEMATICS  UTlLlZEO  IN  DERIVING  THE 
PREDICTIVE  MODEL  AND  THE  PROGRAM  FOR  FORMULATION  ARE 
PRESENTED  IN  DETAIL  IN  THE  REPORT.  THE  MANNER  IN 
WHICH  The  program  output  summaries  and  the  DETAILED 
PROGRAM  LISTINGS  0*  SIMULATION  RUNS  CAN  BE  UTILIZED 
ARE  ALSO  DISCUSSED  AND  DESCRIBED*  (AUTHOR)  (U) 
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monitor:  navtradevcen  1103-1 

UNCLASSIFIED  REPORT 
SUPPLEMENTARY  NOTE  J 

descriptors:  (‘human  factors  ENGINEERING,  TRAINING 

DEVICES),  (‘FLIGHT  SIMULATORS,  DESIGN),  (‘TRAINING, 
OPERATORS  (PERSONNEL)),  (‘TRAINING  DEVICES,  WEAPON 
SYSTEMS*,  SIMULATION,  PERFORM ANCE t HUM AN > , MEASUREMENT, 
JOB  ANALYSIS,  STANDARDS,  SPECIFICATIONS,  TESTS, 
EFFECTIVENESS,  LEARNING,  TABLES(DATA)  , TEST  METHODS, 
VISION,  PERCEPTION,  ENVIRONMENTAL  TESTS,  DISPLAY, 
BEHAVIOR,  COMPUTERS  (U) 

THIS  REPORT  PRESENTS  AN  ORGANIZED  BODY  OF 
INFORMATION  USEFUL  FOR  DEALING  WITH  THOSE  HUMAN 
FACTORS  PROBLEMS  FREQUENTLY  ENCOUNTERED  IN  THE 
DEVELOPMENT  Of  the  weapons  SYSTEM  TRAINER. 

EMPHASIS  IS  GIVEN  THROUGHOUT  TO  THE  GENERAL 
problems  INVOLVED  in  developing  the  complete  training 
SYSTEM  RATHER  THAN  10  THE  ANALYSIS  OF  DETAILS 
SPECIFIC  TO  GIVEN  TRAINING  SYSTEMS.  IT  SUMMARIZES 

basic  human  factors  information  which  influences  the 

DESIGN  AND  CONSTRUCTION  OF  TRAINING  DEVICES. 

successive  chapters  of  the  report  are  devoted  to 
determining  TRAINING  needs,  developing  the 
ENVIRONMENT  for  learning,  UNDERSTANDING  simulation 
requirements  for  TRAINING,  DEVELOPING  a MEASUREMENT 
CAPABILITY,  AND  DISCUSSING  THE  HUMAN  ENGINEERING 
PROBLEMS  in  trainer  design.  AS  IT  PROVIDES  A 
CONSIDERABLE  BACKGROUND  OF  HUMAN  FACTORS  INFORMATION 
PERTINENT  TO  THE  SYNTHETIC  GROUND  ENVIRONMENT,  THIS 
RETORT  WIlL  BE  OF  INTEREST  TO  INDIVIDUALS  DIRECTLY 
CONCERNED  WITH  WEAPONS  SYSTEM  TRAINING 
PROGRAMS,  PREPARING  TRAINER  SPECIFICATIONS, 

DEVELOPING  TRAINING  STANDARDS,  AND  TESTING  AND 
EVALUATING  SIMULATION  EQUIPMENT.  (AUTHOR)  (U) 
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control  of  a discrete  STOCHASTIC  process  as  a 
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UNCLASSIFIED  report 

SUPPLEMENTARY  note:  REPORT  on  HUMAN  PERFORMANCE  JN 

ADVANCED  SYSTEMS. 

DESCRIPTORS:  (^STOCHASTIC  PROCESS,  HUMAN  FACTORS 

ENGINEERING),  PERFORMANCE (HUMAN  ) , COSTS,  CONTROL, 

DESIGN,  TOLERANCES  (PHYSIOLOGY),  ERRORS,  AUTOMATION, 
MODEwC  (SIMULATIONS),  PROBABILITY,  ANALYSIS  OF 
VARIANCE  (U) 

THIS  RESEARCH  EXAMINES  MAN'S  ABILITY  TO  CONTROL  A 
DISCRETE  STOCHASTIC  PROCESS.  THE  COST  (Cl)  FOR 
CORRECTING  THE  PROCESS  BEFORE  IT  EXCEEDED  AN 
ARBITRARY  TOLERANCE  LIMIT  SERVED  AS  THE  EXPERIMENCAL 
VARIABLE.  THE  COST  (C2)  FOR  CORRECTING  THIS 
PROCESS  AFTER  IT  CXCEEOED  ThE  TOLERANCE  LIMIT  WAS 
FIXED.  FOR  LOW  Cl  COSTS  THE  hJMAN  CONTROLLER 
ACHIEVED  OPTIMUM  CONTROL  (I.E.*  MINIMIZED  CONTROL 
COST)  WITHIN  FOUR  100-CYCLE  TRIALS.  FOR  HIGH 
Cl  COSTS  THE  HUmaN  CONTROLLER  ACHIEVED  A LEVEL  OF 
CONTROL  EQUIVALENT  TO  THAT  OF  THE  OPTIMUM  CONTROLLER 
ON  THE  FIRST  (CO-CYCLE  TRIAl.  An  ADDITIONAL 
REQUIREMENT  TO  SERVE  AS  A STATISTICAL  SENSOR  WAS 
IMPOSED  IN  CONTROLLING  THE  PROCESS  UNDER  LOW  Cl 
COST  CONDITIONS.  THE  HUMAN  CONTROLLER'S  RESPONSE 
70  THIS  REQUIREMENT  WAS  APPROPRIATE.  THE 
IMPLICATIONS  OF  these  RESULTS  To  the  design  of 
DISCRETE  STOCHA&T.C  PROCESS  CONTROLLERS  IS  DISCUSSED* 
(AUTHOR)  { U ) 
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supplementary  note:  report  on  project  direct. 
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TERRAIN  AVOIDANCE),  LOW  ALTITUOE,  FLIGHT  PaThS,  DISPLAY 
SYSTEMS,  HUMAN  FACTORS  ENGINEERING,  COMPUTERS, 
PENETRATION,  PROGRAMMING  (COMPUTERS),  MATHEMATICAL 
ANALYSIS,  TRACKING,  TEST  METHODS,  SIMULATION  (U> 

the  primary  OBJECTIVE  of  the  area  of  effort  called 
terrain  avoidance  is  to  provide  a flight 

CAPABILITY  AT  SUFFICIENTLY  LOW  CLEARANCE  ALTITUDES 

ABOVE  the  terrain  that  the  penetrating  aircraft  WILL 

BE  PROTECTED  FROM  GROUND-BASED  OR  AIRBORNE  ENEMY 
WEAPONS  SYSTEMS  BY  TAKING  ADVANTAGE  OF  THE  MASKING 
AFFORDED  DUE  TO  THE  HEIGHT  VARIATIONS  OF  THE  TERRAIN. 
(AUTHOR)  (U) 
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descriptors:  <«data  processing,  job  analysis), 

{•SUBMARINE  PERSONNEL*  OFFICER  PERSONNEL),  HUMAN  FACTORS 
ENGINEERING,  SELECTION,  PERFORMANCEIrtUMAN) 
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PROBLEM  OF  HC*  TO  ALLOCATE  TASKS  BETWEEN  MEN 


EQUIPMENT  COMPONENTS  OF  A COMMAND  AND  CONTROL 


system  is  addressed,  specific 

INFORMATIONPROCESSING  STEPS  INVOLVED  IN  the  SELECTION 
OF  A COURSE  OF  ACTION  FROM  AMONG  ALTERNATIVES  ARE 
DEFINED  AS  THE  TASKS  TO  BE  allocated  IN  A MAN/ 

COMPUTER  PARTNERSHIP.  PERFORMANCE  DATA  REFLECTING 
THE  ABILITY  OF  EXPERIENCED  TACTICAL  COMMANDERS  TO 

PERFORM  each  of  these  five  information-processing 

r AND  IN  COMBINATION  ARE  REQUIRED  AS  A 
DATA  base  For  ALLOCATION  decision.  THE 
:ate  that  although  individual  COMMANDERS 
ONE  ANOTHER  IN  the  IMPORTANCE  THEY  ATTACH 
OF  DEPTH  SELECTION  CRITEPA,  ANY  ONE  OFFICER 
CONSISTENT  OF  HIS  JUDGMENTS  OF  IMPORTANCE 

judgments  are  stable  over  time  and 
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JET  BOMBERS,  COSTS,  REASONING,  HUMAN  FACTORS 
ENGINEERING,  COMPUTERS  ( U > 

contents:  analysis  FOR  AIR  FORCE 
DECISIONS,  THE  SELECTION  ANO  USE  OF 

strategic  air  bases,  THf  WHY  and  ho*  of 
MODEL  BUILDING,  THE  RELEVANCE  OF  COSTS, 

ANALYSIS  AND  DESIGN  GF  CONFLICT  SYSTEMS, 

ASSUMPTIONS  ABOUT  ENEMY  BEHAVIOR,  GAM  I NG 

METHODS  AND  APPLICATIONS,  STRATEGIES  FOR 

DEVELOPMENT,  MATHEMATICS  AND  SYSTEMS 

ANALYSIS,  THE  USE  Or  COMPUTERS,  COSTING 

mlthoos,  pitfalls  IN  systems  ANALYSIS.  (U) 
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METHOD  DEVELOPMENT  FOR  BASIC  TECHNICAL  SKILLS 
RESEARCH.  C U > 
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UNCLASSIFIED  report 
supplementary  note: 

descriptors:  (*naval  personnel,  manpower),  job  analysis, 

HUMAN  FACTORS  ENGINEERING,  MILITARY  REQUIREMENTS,  DATA 
PROCESSING,  COMPUTER  PROGRAMMING,  MANAGEMENT  PLANNING 
AND  CONTROL  * U I 

RE5EARCH  IS  BEING  CONDUCTED  TO  DEVELOP  A METHOD  FOR 
DETERMINING  TECHNICAL  SKILLS  REQUIRED  FOR  CURRENT  AND 
FUTURE  WEAPONS  AND  SUPPORT  SYSTEMS*  IT  IS  TO  SERVE 
AS  A 3A5IS  FOR  THE  NAVY  ENLISTED  PERSONNEL 
CLASSIFICATION  STRUCTURE  REQUIRED  IN  THE  NEXT  DECADE* 
THE  APPLICATION  of  A MULTIDIMENSIONAL  APPROACH  TO 
OCCUPATIONAL  ANALYSIS  WaS  EXPLORED*  THIS  METHOD 
INVOLVES  THE  ANALYSIS  Of  TASK  PATTERNS  IN  TERMS  OF 
THE  TECHNICAL,  ORGANIZATIONAL,  AND 
COMMUNICATION  DIMENSIONS  OF  THE  WORK  SITUATION* 

THE  ACRONYM  SAMOA  (SYSTEMATIC  APPROACH  TO 
MULTIDIMENSIONAL  t CCUPAT I ONaL  ANALYSIS)  HAS 
BEEN  ADOPTED  AS  A .ABEL  FOR  THIS  METHOD*  AN 
ITERATIVE  COMPUTER  CLUSTERING  PROGRAM  WAS  DEVISED  TO 
GROUP  SIMILAR  Task  patterns  into  HOMOGENEOUS 
OCCUPATIONAL  SEGMENTS.  A METHOD  Or  DETERMINING 
SKILL  LEVELS  WITH  HIGH  RELIABILITY  *AS  DEVELOPED  TO 
CLASSIFY  TASKS  INTO  A HIERARCHY  OF  DIFFICULTY  AND 
COMPLEXITY.  (AUTH?R)  (U) 
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REPT*  NO*  66-02 
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unclassified  REPORT 

SUPPLEMENTARY  NOTE: 

DESCRIPTORS:  (-DECISION  MAKING,  COMPUTERS),  (-REASONING, 

COMPUTERS),  REAL  TIME,  INFORMATION  RETRIEVAL,  COMPUTER 
PROGRAMMING,  PROGRAMMING  LANGUAGES,  COMPUTER  STORAGE 
SYSTEMS,  DATA  STORAGE  SYSTEMS,  LEARNING,  COMPUTER  LOGIC, 
DIGITAL  COMPUTERS,  HUMAN  FACTORS  ENGINEERING  (U) 

Identifiers:  associative  storage,  on-line  systems  (u) 

THE  OBJECTIVE  OF  THE  REPORTED  WORK  IS  TO  SET  UP  A 
COMPUTER  WITH  A LARGE  MEMORY  FOR  ON-LlNE,  REAL  TIME 
USE  TO  AID  IN  HUMAN  PROBLEM  SOLVING,  COMBINING  THE 
COMPUTATIONAL  ABILITIES  OF  THE  COMPUTER  AND  ITS 
ABILITY  TO  STORE,  RETRIEVE  AND  MANIPULATE  LARGE 
MASSES  OF  DATA*  INFORMATION  RETRIEVAL  PROGRAMS  USE 

multilist  techniques  to  simulate  an  associative 
memory,  multilang,  THE  EXECUTIVE  language,  SERVES 
both  as  A CONTROL  LANGUAGE  AND  AS  A PROGRAMMING 
LANGUAGE.  (AUTHOR)  ( U > 
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management  engineering,  time  studies,  computers, 
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COMPUTER  PERSONNEL,  COMPUTER  OPERATORS,  CONFIGURATION, 

effectiveness  i U ) 
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A REVIEW  IS  made  of  some  EXISTING  TIME-SHARING 
computer  systems  and  an  exploration  of  various 

SOFTWARE  CHARACTERISTICS  IS  CONDUCTED.  THIS 
INVESTIGATION  IS  CONDUCTED  USING  a COMPUTER  PROGRAM 
WITH  WHICH  A TYPICAL  TImE-SHARInG  SYSTEM  CAN  BE 
SIMULATED.  THE  BASIC  SYSTEM  PARAMETERS  EXAMINED 
ARE:  (1)  THE  METHOD  OF  DETERMINING  THE  QUANTUM 
TIME  FOR  EACH  USER  PER  RESPONSE  CYCLE,  (2)  THE 
LENGTH  OF  THE  DESIRED  RESPONSE  CYCLE*  (3)  THE 
NUMBER  OF  REMOTE  STATIONS  PERMITTED  AND  C M ) THE 
MAXIMUM  NUMBER  OF  USERS  PERMITTED  IN  THE  QUEUE  AT  ONE 
TIME.  THE  RESULTS  OF  THESE  SIMULATION  RUNS  ARE 
PRESENTED.  THE  EFFECTS  OF  THE  VARIOUS  PARAMETERS 
UPON  THE  AVERAGE  RESPONSE  CYCLE  T I ME , THE  AVERAGE 
NUMBER  IN  THE  QUEUE  AWAITING  SERVICE,  THE  AVERAGE 
LENGTH  OF  TIME  A USER  IS  IN  THE  QUEUE  AND  THE 
COMPUTATIONAL  EFFICIENCY  PLUS  OTHER  CHARACTERISTICS 
OF  THE  SYSTEM  ARE  DISCUSSED.  (AUTHOR)  U 
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DESCRIPTORS:  (*MaN  MACHINE  SYSTEMS,  ^DIGITAL  COMPUTERS), 

CONTROL  SYSTEMS,  COMPUTER  PROGRAMMING.  DESIGN,  INPUT 
OUTPUT  DEVICES,  RADAR  SCANNING,  CODING,  DISPLAY  SYSTEMS, 
DATA  PROCESSING,  HUMAN  FACTORS  ENGINEERING  (U) 

COMPUTER  ORIENTED  SYSTEMS  HAVE  CREATED  THE  NEED  FOR 

a closer  interaction  between  MEN  and  computers. 

THIS  THESIS  IS  AN  EVALUATION  OF,  AND  THE  RESULTING 
SYSTEM  DESIGN  OF  ONE  SUCH  SYSTEM.  THE  MAIN  PORTION 
OF  THE  DESIGN  IS  THAT  OF  THE  OPERATOR’S  DISPLAY  AND 
CONTROL  CONSOLE  FOR  THIS  SYSTEM.  INCLUDED  AS  A 
PORTION  OF  THE  DESIGN  PROBLEM  IS  A COMPUTER  PROGRAM 
FOR  THE  MECHANIZATION  OF  WIRING  OATA  FOR  CONSTRUCTING 
THE  DIGITAL  EQUIPMENT.  (AUTHOR)  (U) 
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DESIGN,  DISPLAY  SYSTEMS,  COOING*  RECALL* 
PERFORMANCEIHUMAN) , MATHEMATICAL  MODELS* 

RETENTIONIPSYCHOLOGY) , INPUT  OUTPUT  DEVICES  (U) 


If 


If 


THIS  FINAL  REPORT  DISCUSSES  IN  SOME  DETAIL  THE 
MAJOR  RESULTS  OF  SOME  I«  STUDIES  THAT  EXAMINED  THE 
EFFECTS  OF  FOUR  PARAMETERS  NAMEL*.  It)  CODING 
OF  INFORMATION.  (2)  ORGANIZATION  QF 
INFORMATION,  (3)  AMOUNT  OF  INFORMATION,  AND 
( H ) DISPLAY  TIME*  ON  INORmATION  STORAGE  AND 
RETRIEVAL  CAPACITY  IN  Man.  five  studies  dealt 
specifically  with  coding,  three  studies  dealt 
SPECIFICALLY  WITH  ORGANIZATION,  two  studies  dealt 
SPECIFICALLY  with  amount,  ano  four  studies  dealt 
SPECIFICALLY  WITH  display  time*  the  results  of  all 
! *4  STUDIES  were  RELATED  to  A VARIETY  OF  DISPLAY 
DESIGN  PROBLEMS  IN  MILITARY  'COMMAND  and  control* 
SYSTEMS  AnO  a NUMBER  OF  SPECIFIC  l'ISPL*Y  DESIGN 
RECOMMENDATIONS  aR£  OFFERED  8ASE0  ON  THE  RESEARCH 
FINDINGS. 
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A METHOD  OF  ERROR  SCORING  IS  PROPOSED  UTILIZING 
ERROR  AMPLITUDE  PROBABILITY  OENSITY  FUNCTIONS.  THE 
PC  TENTIAL  BENEFITS  OF  THIS  HETHOD  ARE  DISCUSSED  IN 
The  INTRODUCTION.  The  TECHNIQUE  FOR  MECHANIZING 
THE  PROPOSED  METHOD  IS  PRESENTED  IN  DETAIL  FROM  DATA 
ACQUISITION  TO  FINAL  OUTPUT  AND  PRESENTATION  OF 
PROCESSED  DATA.  (AUTHOR)  (U> 
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THE  REPORT  PRESENTS  A BRIEF  OVERVIEW  OF  A NUMBER  OF 
REPORTS  DEALING  WITH  THE  SUBJECT  OF  FLIGHT  CONTROL 
INFORMATION  REQUIREMENTS*  THE  DISTINCTION  IS  MADE 
BETWFEN  SYSTEM  DATA  REQUIREMENTS  (AS  THE  TOTALITY 
OF  DaTA  to  BE  PROCESSED  BY  THE  SYSTEM)  AND 
INFORMATION  requirements  (as  the  totality  OF  DATA 
TO  BE  PROCESSED  BY  THE  HUMAN  OPERATOR).  (U) 
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DEVICES),  (^TRAINING  DEVICES,  TEACHING  MACHINES), 
BEHAVIOR,  human  factors  ENGINEERING,  coding,  programming 
(COMPUTERS),  DECISION  making,  TRAINING,  LEARNING, 
EDUCATION,  COMPUTERS,  LANGUAGE,  AUTOMATION,  MODELS 
(SIMULATIONS),  DESIGN  !U> 

identifiers:  sage  <u> 

THE  REPORT  IS  CONCERNED  WITH  HUMAN  ENGINEERING 
FACTORS  IN  THE  DESIGN  OF  INFORMATION  SYSTEMS*  IN 
PARTICULAR  IT  IS  AODRESSED  TO  THE  DESIGN  OF  SELF- 
INSTRUCTION  AL  FEATURES  FOR  THESE  SYSTEMS.  IT 

describes  theories,  methodology,  and  design 

PRINCIPLES  FOR  IMPLEMENTATION  OF  SElF- I NSTRUCT I ONAL 
FEATURES.  THE  DESIGN  PRINCIPLES  WERE  INDUCED  FROM 
THE  EXPLORATORY  RESEARCH  ON  LABORATORY  MODELS  OF 
INFORMATION  SYSTEMS  WHICH  IS  REPORTED  IN  VOLUME  I 
OF  THIS  SERIES  (AD-602  091),  FROM  STUDIES  ON 
CURRENT  INFORMATION  SYSTEMS,  AND  FROM  A LITERATURE 
REVIEW-  THE  OPERATIONAL  CONCEPTS  UNDERLYING  THE 
STUDY  ARE  STATED,  AND  AN  EQUIPMENT  DESIGN  PHILOSOPHY 
IS  PROPOSE  TO  COMPLEMENT  THIS  OPERATIONAL  CONCEPT. 
(AOTHQF)  (U) 
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UNCLASSIFIED  REPORT 
SUPPLEMENTARY  NOTE: 

DESCRIPTORS:  (^SIGNAL  GENERATORS,  DESIGN),  ( • V I SUAL 

SIGNALS,  VISUAL  PERCEPTION),  ( * AUD  I TOR Y SIGNALS, 

AUDITORY  PERCEPTION),  PERCEPTION,  DISPLAY  SYSTEMS,  DATA 
PROCESSING,  INPUT  OUTPUT  DEVICES,  DATA  PROCESSING, 
COMPUTERS,  TAPES,  CONTROL  SYSTEMS*  ANECHOIC  CHAMBERS, 
NOISE,  HUMAN  FACTORS  ENGINEERING  (U) 

THE  FACILITY  DESCRIBED  ALLOWS  PRESENTATION  OF 
VISUAL,  AUDITORY,  OR  BISENSORY  SIGNALS  FOR  THE  STUDY 
OF  FORCED-CHOICE  SIGNAL  DETECTION.  MEANS  ARE 
PROVIDED  FOR  INFORMING  THE  OBSERVER,  PRIOR  TO  EACH 
TRIAL,  OF  THE  SIGNAL  MODE  HE  SHOULD  EXPECT  ON  THAT 
trial,  considerable  flexibility  IS  PROVIDED  FOR 
THE  SCHEDULING  OF  INTERMITTENT  NOISE  (AUD.  AND/OP 
VIS.)  WITHIN  AN  OBSERVATION  INTERVAL*  THE 
FACILITY  INCLUDES  AN  OBSERVER’S  STATION  WITHIN  aN 
ANECHOIC  CHAMBER  AND  A CONTROL  UNIT  IN  A SEPARATE 
ROOM.  DATA  COLLECTION  SESSIONS  ARE  FULLY 
AUTOMATED.  THE  CONTROL  SYSTEM  READS  A PAPER  TAPE 
INPUT  ANO  PRODUCES  A PAPER  TAPE  OUTPUT  •»  INPUT 
(STIMULUS  SCHEDULING)  TAPES  ARE  GENERATED,  AND 
OUTPUT  (DATA)  TaPES  ARE  PROCESSED,  BY  A PDP-i 
COMPUTER.  (AUTHOR)  (U) 
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supplementary  notei 

descriptors:  (*human  factors  engineering,  machines!, 

{•automation,  human  factors  engineering)  i simulation, 

PSYCHOLOGY,  DECISION  MAKING,  PERSONNEL,  WEAPON  SYSTEMS, 
LOGISTICS,  TRAINING  tu) 

A NUMBER  OF  SYSTEMS  RESEARCH  EFFORTS  IN  WH'iCM  HUMAN 
FACTORS  CONSIDERATIONS  PLAY  KEY  ROLES  ARE  DESCRIBED 
WITH  A VIEW  TO  ILLUSTRATING  TECHNIQUES  FOR  EXAMINING 

human  factors  problems  in  a broad  systems  context*  <u) 
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DESCRIPTORS:  (^COMPUTER  OPERATORS,  STRESS  (PSYCHOLOGY)), 

(•PERCEPTION  (PSYCHOLOGY),  STRESS  ( PSyCHOLOGY  ) ) , 

'•MEMORY  (PSYCHOLOGY),  STRESS  (PSYCHOLOGY)),  (*STRESS 
(PSYCHOLOGY),  PERFORMANCE  (HUMAN)  i,  COMMUNICATION 
SYSTEMS,  ADJUSTMENT  (PSYCHOLOGY),  INPUT  OUTPUT  DEVICES, 
DATA  STORAGE  SYSTEMS,  SYSTEMS  ENGINEERING,  TRAINING, 
VISUAL  PERCEPTION,  RECALL » HUMAN  FACTORS  ENGINEERING, 
DATA  PROCESSING,  ANALYSIS  OF  VARIANCE  (U) 

THE  PRIMARY  PURPOSE  OF  THESE  STUDIES  WAS  TO  EXPLORE 
THE  QUESTION  OF  WHETHER  A PERFORMANCE  WHICH  IS 

critically  dependent  upon  short-term  memory  breaks 
DOWN  WITH  Input  rate  increases  when  performance  is 

MEASURED  IN  ABSOLUTE  TERMS.  SINCE,  FOR  ANY  FIXED 
INPUT  TIME,  INCREASES  IN  QUANTITY  OF  INFORMATION 
REPRESENT  INCREASES  IN  THE  INPUT  RATE,  A BREAKDOWN, 

IF  DEMONSTRATED,  CAN  BE  THOUGHT  OF  AS  THE  RESULT  OF 
EXCEEDING  THE  MEMORY  STORAGE  RATE.  THUS,  IT  COULD 
BC  ASKED,  GIVEN  SUCH  A BREAKDOWN,  WHETHER  ThE 
ABSOLUTE  PERFORMANCE  LE  • "L  MIGHT  NOT  BE  INCREASED  BY 
REDUCING  THE  INFORMATIONAL  INPUT  LOAD*  IN  SIMPLER 
TERMS,  WILL  S REPORT  MORE  CORRECT  ITEMS  WHEN  THERE 
IS  LESS  TO  BE  RECALLED  TMAN  WHEN  THERE  IS  TOO  MUCH  TO 
BE  RECALLED.  THE  STUDIES  WERE  SET  UP  WITH  THESE 
QUESTIONS  IN  M l NO » (U> 
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supplementary  note:  paper  presented  at  the  western 

STATES  NAVY  RESEARCH  ANO  DEVELOPMENT  CLINIC. 

MONTANA  STATE  COLLEGE.  BOZEMAN,  22-2*4  JUL  64  * 

DESCRIPTORS:  (*SYSTEMS  ENGINEERING,  WARFARE)  i (*LINEAR 

PROGRAMMING.  UNDERSEA  WARFARE),  (^SUBMARINES, 

SCHEDULING),  TARGETS,  WEAPON  SYSTEMS,  OPTIMIZATION, 

search  theory,  guided  missile  defense  systems, 

OPERATIC. .J  RESEARCH,  HUMAN  FACTORS  ENGINEERING, 

DEPLOYMENT,  AUTOMATION  ( 'J  ) 

identifiers:  targeting  (m> 

this  study  was  conducted  to  develop  a method  for 

THE  DESIGN  OF  COMPUTERIZED  PROBLEM-SOLVING  AIDS. 

THE  METHOD  RELIES  ON  THE  OBSERVATION  OF  PROBLEM- 
SOLVING behavior  ano  utilizes  the  evidences  of 
HEURISTIC  procedures  displayed  by  THE  SUBJECT  as 
indicators  of  processing  overloads,  this 

INFORMATION  IS,  IN  TURN,  USED  To  FORMULATE  PROBLEM- 
SOLVING AIDS  WHOSE  EFFECTIVENESS  IS  VERIFIED 
EXPERIMENTALLY.  THE  PROBLEMS  USED  W£RE  SELECTED 
BECAUSE  THEY  HAVE  A FORMAL  STRUCTURE  WHICH  ADMITS 
MANY  INTERPRETATIONS--FROM  THE  DESIGN  OF  MINIMAL 
SWITCHING  CIRCUITS  TO  THE  DISPOSlTON  OF  WEAPON 
SYSTEMS.  THE  SUBJECT’S  TASK  WAS  TO  ALLOCATE 
HYPOTHETICAL  MISSILE-FIRING  SUBMARINES  SO  THAT  A 
SPECIFIED  NUMBER  OF  TARGETS  WAS  COVERED  BY  THE  FEWEST 
POSSHuE  SHIPS.  THIS  task  COULD  BE  FORMULATED  as  a 
LINEAR  INTEGER  PROGRAMMING  PROBLEM  WHICH  WAS  SOLVABLE 
BY  GOMORY’S  ALGORITHM.  HOWEVER,  COMPLETE 
AUTOMATION  OF  THE  TASK,  USING  THIS  ALGORITHM,  WAS 
UNDESIRABLE  BECAUSE  THE  PROCEDURE  WaS  EXCESSIVELY 
TIME-CONSUMING  WHEN  MORE  THAN  A FEW  SOLUTIONS  WERE 
REQUIRED.  EXPERIMENTS  INDICATED  THAT  THE  SUBJECT’S 
PROCESSING  LIMITATIONS  RESULTED  IN  A SLOW  AND  BIASED 
SEARCH  FOR  ELEMENTS  FROM  WHICH  TO  ASSEMBLE  SOLUTIONS. 

THE  AIDED  SYSTEM  DELEGATED  THE  SUbTaSK  OF  FINDING 
KEY  ELEMENTS  TO  AN  AUTOMATED  PROCESS  AND  LET  THE 
PERSON  ASSEMBLE  THESE  ELEMENTS  INTO  DEPLOYMENTS. 

THE  EFFECTIVENESS  OF  THIS  ARRANGEMENT  WAS  SHOWN  BY 
THE  FACT  THAT  AIDED  SUBJECTS  FOUNO  MORE  SOLUTIONS.  (U) 
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supplementary  note: 

descriptors:  (^checkout  equipment,  human  factors 

ENGINEERING),  (’human  factors  ENGINEERING,  ERRORS). 
(♦CHECKOUT  PROCEDURES,  CONTROL  SYSTEMS),  AUTOMATIC* 
COMPUTERS,  PROGRAMMING  (COMPUTERS),  SIMULATION, 

GRAPHICS,  TEST  METHODS  (U) 

THE  DEVELOPMENT  OF  ERROR  CONTROL  TECHNIQUES  FOR  THE 
MANCOMPU',  c.R  interface  OF  an  automatic  checkout  SYSTEM 

IS  PRESENTED*  To  MINIMIZE  HUMAN  ERROR  IN  MAN- 
COMPUTER  COMMUNICATION  IN  The  AUTOMATIC  CHECKOUT 
COMPLEX  PRECEDENCE  AND  CONNECTION  MaTRIX  TECHNIQUES 
FOR  USE  WITH  TOTAL  AND  PARTIAL  SIMULATION  METHODS 
WERE  DEVELOPED  TO  DETECT  ERRORS  IN  OPERATIONAL 
AUTOMATIC  CHECKOUT  COMPUTER  PROGRAMS*  PRECEDENCE 

and  connection  matrix  techniques  for  use  with  total 

SIMULATION  METHODS  WERE  INCORPORATED  INTO  A 

simulation  computer  program  which  comprised  a total 
SIMULATION  OF  The  computer  which  controls  an 
OPERATIONAL  AUTOMATIC  CHECKOUT  SYSTEM.  THE 

modified  simulation  was  then  used  to  process  SEVERAL 

COMPUTER  RUNS  OF  AN  OPERATIONAL  AUTOMATIC  CHECKOUT 
COMPUTER  PROGRAM.  THE  BASIC  CONCLUSIONS  WERE  THAT 
PRECEDENCE  AND  CONNECTION  MATRIX  TECHNIQUES  USED  WITH 
TOTAL  AND  PARTIAL  SIMULATION  METHODS  CAN  BE  USEFUL  IN 
DETECTING  ERRORS  IN  OPERATIONAL  COMPUTER-CONTROLLED 
AUTOMATIC  CHECKOUT  SYSTEMS.  (AUTHOR)  (U) 
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SUPPLEMENTARY  N0T£5 

descriptors:  (^computer  personnel*  memory (psychology  ) ) • 

(•MEMORY  DEVICES,  HUMAN  FACTORS  ENGINEERING),  DECISION 

making,  computers,  information  retrieval,  data 

PROCESSING,  DATA  STORAGE  SYSTEMS,  COMMUNICATION  THEORY, 
LEARNING  ,u) 

THE  REPORT  ASSUMES  THAT  AN  OPERATOR’S  CONSOLE 

constitutes  a third  form  of  memory  in  addition  to 
that  INTEGRAL  To  the  human  and  that  integral  to  the 
machine  which  is  NOT  DIRECTLY  accessible  to  the 
human.  QUESTIONS  ARE  RAISED  CONCERNING  THE 

characteristic  modes  of  human  storage  and  retrieval 

of  INFORMATION  FROM  INTERNAL  MEMORY  WHEN  SUCH 
EXTERNAL  memory  IS  ACCESSIBLE,  the  report  also 
INTRODUCES  THE  CONCEPT  OF  ASSOCIATIVE  MEMORY  NETS 
FORMED  by  CUERELATED  IMAGES  OF  EXTERNAL  EVENTS.  A 

list  processing  experiment  is  described*  storage 

STRUCTURES  CHARACTERIZING  INTERNAL  HUMAN  MEMORY  AND 
EXTERNAL  CONSOLE  MEMORY  IN  THIS  TASK  ARE  POSTULATED, 

A RETRIEVAL  MODEL  IMPLIED  BY  THESE  STURCTURES  IS 
CONSTRUCTED  TO  ACCOUNT  FOR  THE  EFFECTS  OF  COMPUTATION 
AND  LEARNING  UPON  THE  FEATURES  OF  THE  EXPERIMENTALLY 
OBTAINED  CURVES.  INSUFFICIENT  RETRIEVAL  OF 
REQUIRED  INFORMATION  FROM  INTERNAL  M £ M 0 R y IS  ASSUMED 
TO  NECESSITATE  EXTERNAL  MEMORY  SEARCH.  THE  EFFECT 
OF  COMPUTATION  IS  TO  INCREASE  THE  r .OBABI  I.  ITT  OF 
INSUFFICIENT  RETRIEVAL  AND  HENCE  FREQUENCY  OF 

EXTERNAL  SEARCH.  LEARNING  DECREASES  THIS 
PROBABILITY.  THE  EFFECTS  OF  INDUCING  ALTERNATE 
FORMS  OF  INTERNAL  STORAGE  A R._  STUDIED  AND  FOUNO 
GENERALLY  TO  RESULT  IN  INCREASED  STORAGE  AND 
RETRIEVAL  TIMES.  IMPLICATIONS  FOR  CONSOLE  DESIGN 
ARE  DISCUSSED.  (AUTHOR)  * U > 
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supplementary  note: 
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LACK  OF  ABILITY  TO  IMPLEMENT  INSTRUMENTATION  AND 
DISPLAY  SYSTEMS  WHICH  WOULD  BETTER  FIT  MAN’S 
REQUIREMENTS  CAUSED  ANIH  TO  CONDUCT  RESEARCH  IN 
MANY  AREAS  FOR  BASIC  INFORMATION  AND  FOR  APPLICATION 
OF  INFORMATION  ALREADY  AT  HAND*  THESE  AREAS 
INCLUDED  COMPUTER  THEORY  AND  IMPLEMENTATION, 

MATERIALS,  DISPLAY  DEVICES,  SENSORS,  FEASIBILITY, 

HUMAN  FACTORS  AND  SYSTEMS  ANALYSIS.  FEASIBILITY 
STUDIES  INCLUDED  ONE  FIXED-WIND  FLYABLE  SYSTEM  AND 
TWO  ROTARY-WING  SYSTEMS,  LABORATORY  FACILITIES  ARE 
USED  FOR  HUMAN  FACTORS  ANO  SYSTEM  RESEARCH, 

EVALUATION  AND  DEMONSTRATION.  RESULTS  OF  THE 
PROGRAM  ARE  BREAKTHROUGHS  IN  HUMAN  FACTORS 
REQUIREMENTS  FOR  DISPLAY  CONTENT,  DISPLAY  DESIGN  AND 
IMPLEMENTATION,  MATERIALS  AND  ThEIR  RELATION  TO 
ELECTROMAGNETIC  PHENOMENA,  DISPLAY  DEVICES,  COMPUTER 

theory  and  construction  aovances.  and  inertial  sensor 
CONCEPTUAL  EVALUATION  which  HAS  produced  a new 
CONCEPT  HAVING  UNUSUALLY  high  PRACTICAL  application 
POTENTIAL.  ALL  OTHER  RESULTS  ARE  OVERSHADOWED  BY 
PROOF  That  the  man-machine  SYSTEM  and  REQUIREMENTS 
approach  COUPLED  WITH  RESEARCH  ALLOCATED  to  problem 
AREAS  ON  A PRIORITY  BASIS  CAN  YIELD  SYSTEMS  OF 
SUPERIOR  PERFORMANCE  IN  MINIMUM  COST  AND  TIME.  <U> 
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THIS  REPORT  DESCRIBES  ThE  RESULTS  OF  A PROGRAM  TO 
DESIGN,  FABRICATE  AND  TEST  a BREADBOARD  MODEL  OF  A 
SELF  CONTAINED  MAN  POSITION  LOCATOR  IN  ORDER  TO 
DEMONSTRATE  THE  FEASIBILITY  OF  THE  CONCEPT  AND  TO 
SHOW  THAT  ACTUAL  HARDWARE  WOUuD  BE  CAPABLE  OF 
PERFORMING  IN  A REASONABLE  AND  USEFUL  MANNER  AND  WITH 
REQUISITE  ACCURACY.  THE  MAN  POSITION  LOCATOR 
UTILIZES  A PEDOMETER  STEP  SENSOR,  AN  ACCELEROM  ETER 
FOR  MEASURING  A STEP  PARAMETER  WHICH  WOULD  PROVIDE 
FOR  VARIATIONS  IV  LENGTH,  A COMPUTER  TO  RECEIVE 

these  signals  and  convert  them  into  map  coordinates 

and  TWO  COUNTER  TYPE  INDICATORS,  ONE  FOR  EACH  MAP 
ORDINATE,  TO  INDICATE  POSITION.  IT  wA5 
DEMONSTRATED  UNDER  MANY  DIFFERENT  TYPES  OF  TERRAIN 
AND  GROUND  SURF„CE  THAT  A MAN'S  POSITION  COULD  BE 
MEASURED  TO  ACCURACIES  Oi  2*  AND  BCTTER.  IT  WAS 

also  recommended  that  the  device  be  developed  into  a 

COMBAT  USEFUL  PACKAGE.  (U) 
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descriptors:  islanding,  all  weather  aviation), 

(•ALLWEATHER  AVIATION.  RESEARCH  MANAGEMENT),  (*HUK~N 
FACTORS  ENGINEERING,  FLIGHT  CONTROL  SYSTEMS), 
(•INSTRUMENT  FLIGHT,  ALL  WEATHER  AVIATION),  PILOTS, 
AIRCRAFT  EQUIPMENT,  ROLL,  PITCH  (MOTION),  OSCILLOGRAPHS, 
DATA  PROCESSING  (U) 

THE  WORK  REPORTED  IN  THIS  STUOY  REPRESENTS  A 
PORTION  OF  THE  continuing  EFFORT  TO  DEFINE  THE  PILOT 
FACTORS  ESSENTIAL  To  SUCCESSFUL  ALL-WEATHER  landing. 

THE  PROGRAM  IS  HERE  DESCRIBED  IN  THREE  GENERAL 
activity  AREAS,  WHICH  ape  called  RESPECTIVELY  The 
T-39 , T-29,  AND  CONSULTING  AREAS*  THESE  AREAS 
ARE  CHARACTERIZED  BY  A COMMON  Pi.  AN  OF  APPROACH  I 
TECHNICAL  DIRECTION  ANO  FURNISHING  OF  PROJECT 
EQUIPMENT  BY  THE  LE AR-S I EGLER  ENGINEERING  SUPPORT 
GROUP,  DEVELOPMENT  OF  INSTRUMENT  FLYING  PROCEDURES 
AND  INFLIGHT  CONDUCT  OF  STUDIES  BY  THE  INSTRUMENT 
EVALUATION  SECTION,  AND  DEVELOPMENT  OF 
MEASUREMENT  TECHNIQUES,  DATA  COLLECTION,  REDUCTION, 

AND  ANALYSIS  BY  ThE  GBUNKEP-RAMG  SUPPORT  GROUP. 

THIS  REPORT  MAKES  NO  EFFORT  AT  THE  DISTINCTION  OF 
THE  EFFORTS  OF  TIE  INDIVIDUAL  ELEMENTS,  EXCEPT  THAT 
IT  IS  PERHAP5  MORE  CONVERSANT  WjTH  THE  ACTIVITIES  OF 
THE  HUMAN  ENGINEERING  SUPPORT  GROUP.  (U) 
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DOC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO.  /ZHK l 3 
AD-612  898 

TRW  COMPUTERS  CO  CANOGA  PARK  C*LlF 

AIR  TRAFFIC  CONTROL  STUDIES.  TERMINAL  AREA 

SEQUENCING  AND  CONTROL*  ,u’ 

DESCRIPTIVE  note:  REPT.  NO*  10  (FINAL)  1 JAN  60-28 

FEB  61  . 

FEB  61  25  3P  JACKSON  , A.  S*  5 OTTOSON ,H.  I » l 

PARDEE. R*  S.  JNALL.L*  E.  {HOLLAND, F.  C»  * 
contract:  FAA  BRD112 

UNCLASSIFIED  report 

supplementary  note:  rept.  on  project  tasc* 

descriptors:  (*air  traffic  control  terminal  areas* 

SIMULATION),  REAL  TIME,  FLIGHT  SIMULATORS,  COMPUTERS, 
DISPLAY  SYSTEMS.  APPROACH.  LANDING.  CONTROL  SEQUENCES. 
HUMAN  FACTORS  ENGINEERING.  SYSTEMS  ENGINEERING,  ALL 

weather  aviation,  aviation  safety  «u) 

THE  MAJOR  AREAS  OF  COVERAGE  ARE:  (1)  PHILOSOPHY 

AND  AIMS  OF  REAL-TIME  SIMULATION  IN  THE  TERMINAL 
AREA,  (2)  EQUIPMENT  AVAILABLE  FOR  REAL-TIME 
SIMULATION,  (31  BRIEF  DESCRIPTION  OF  THE  SYSTEMS 
THAT  HAVE  BEEN  SIMULATED,  AND  (Ml  RESULTS 
OBTAINED  FROM  REAL-TIME  SIMULATION  AND  THEORETICAL 

STUDIES.  ,U) 


UNCLASSIFIED 
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DOC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO • /ZHK13 
AD-613  105 

air  force  Cambridge  research  labs  l g hanscom  field 

MASS 

RESEARCH  JN  COMPUTER  SCIENCES, 

FEB  65  27P  ZSCH I RnT  , HANS  H.  5 

REPT*  NO*  SR-21  , AFCRL-65- 101 
PROJt  5632 

UNCLASSIFIED  REPORT  ' 

supplementary  note:  pub*  in  air  university  review 

(U*S«)  V 1 6 N 1 PH7-66  NOV-DEC  196R  (COPIES  NOT 
AVAILABLE  TO  DDC  OR  CLEARINGHOUSE  CUSTOMERS). 


DESCRIPTORS:  (^COMPUTERS,  data  PROCESSING),  (»DATA 

PROCESSING,  COMPUTERS),  ( • I NFORM aT J ON  RETRIEVAL, 

THEORY),  (^ARTIFICIAL  INTELLIGENCE,  DIGITAL  COMPUTERS), 
MILITARY  REQUIREMENTS,  HUMAN  FACTORS  ENGINEERING, 

PATTERN  RECOGNITION,  PROGRAMMING  (COMPUTERS), 
programming  languages,  cybernetics,  display  SYSTEMS  (U) 

contents:  SOME  PROPERTIES  OF  DIGITAL  COMPUTERS, 
some  ASPECTS  oP  ARTIFICIAL  INTELLIGENCE,  problem 
SOLVING  AND  GAMES,  PATTERN  RECOGNITION,  MAN/MACHINE 
INTERFACE,  NEW  CONCEPTS-NEW  MACHINES*  (U> 


unclassified 
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DOC  REPORT  BIBLIOGRAPHY  SEaRcH  CONTROL  NO  • /ZHK13 
*0-615  758 

OHIO  STATE  UN  I V RESEARCH  FOUNDATION  COLUMBUS  LAB  OF 
AVIATION  PSYCHOLOGY 

THE  INFLUENCE  Op  EXPERIENCE  AND  INPUT  INFORMATION 
UPON  POSTERIOR  PROBABILITY  ESTIMATION  IN  A SIMULATED 
THREAT-OIAGNOSIS  SYSTEM.  (U) 

DESCRIPTIVE  NOTE  I FINAL  REPY.  FOR  1 OCT  63-1  JUN  6H, 

APR  65  79P  SCHUM, DAVID  A.  iGOLDSTEIN, 

IRWIN  L.  -SOUTHARD  .JACK  F.5 
CONTRACT*  AF33  657  10763 
PROJI  718H 

task:  718mo3 

monitor:  AmRL  I TR-65-25 

UNCLASSIFIED  REPORT 
SUPPLEMENTARY  NOTE  : 

descriptors;  (-threat  evaluation,  decision  making). 

(♦DECISION  MAKING,  SIMULATION),  (♦PERFORMANCE  (HUMAN), 
THREAT  EVALUATION),  (♦COMPUTERS,  THREAT  EVALUATION), 
MATHEMATICAL  PREDICTION,  HUMAN  FACTORS  ENGINEERING, 
PSYCHOLOGY,  PROBABILITY  (U) 

identifiers:  bates  theorem  iu) 

TWO  EXPERIMENTS  are  DESCRIBED  in  which  posterior 
PROBABILITY  ESTIMATES  MADE  BY  HUMANS  ARE  COMPARED 
WITH  SIMILAR  ESTIMATES  MADE  BY  A COMPUTFR  USING  A 
MODIFICATION  OF  BAYES'  THEOREM  INCORPORATING  HUMAN 
ESTIMATES  OF  P ( 0 / H ) * THE  TASK  WAS  TO  ESTIMATE,  ON 
THE  BASIS  OF  INTELLIGENCE  DATA  FROM  A SIMULATED 
THREAT-EVALUATION  SITUATION,  THE  LIKELIHOOD  OF 
VARIOUS  ALTERNATIVE  HYPO'  r.ESES  THAT  COULD  ACCOUNT  T0R 
THE  OBSERVED  DATA.  THE  PURPOSE  OF  ThE  FIRST 
EXPERIMENT  WAS  TO  DETERMINE  THE  EFFECT  OF  INCREASED 
EXPERIENCE  UPON  THE  HUMAN'S  ABILITY  TO  ESTIMATE 
POSTERIOR  PROBABILITIES.  THE  PURPOSE  OF  THE  SECOND 
EXPERIMENT  WAS  70  COMPARE  HUMAN  AND  AUTOMATED 
POSTERIOR  PROBABILITY  ESTIMATES  UNDER  SEVERAL  LEVELS 
OF  INPUT  DATA  FI0;‘,ITY.  IT  WAS  PREDICTED  THAT, 

UNOER  LOW  FIDELITY  CONDITIONS,  HUMAN  POSTERIOR 

probability  estimates  would  become  increasingly 

INFERIOR  TO  AUTOMATED  SOLUTIONS.  THIS  HYPOTHESIS 
WAS  ONLY  PARTIALLY  CONFIRMED*  IN  BOTH  EXPERIMENTS, 

BUT  PARTICULARLY  IN  THE  SECOND,  THE  HUMANS  PROVIDED 
HIGHER  POSTERIOR  PROBABILITY  ESTIMATES  than  The 
CERTAINLY  IN  THE  CATA  .'USTIFIEO.  WITH  RESPECT  To 
THE  DESING  IF  DIAGNOSTIC  SYSTEMS,  THE  PRESENT 
RESEARCH  TENDS  TO  CONFIRM  THE  FEASIBILITY  OF 
..1JT0MATEC  B A V E S I A N H V PO  THE  S I S - S ELE  C T I ON  • (U) 
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DDC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO.  / Z HK  l 3 
AO-616  5*H 

BIO-DYNAMICS  INC  CAMBRIDGE  MASS 

DESIGN  AND  USE  OF  INFORMATION  SYSTEMS  FOR  AUTOMATED 
ON-THE-JOB  TRAINING.  VOLUME  III.  EXPERIMENTAL  USE  OF 
THREE  INSTRUCTIONAL  CONCEPTS,  (U) 

MAR  65  8HP  SHERIDAN, THOMAS  B«  ? 

Contract:  afi9  62&  hss 

PROJ:  7682 

Task:  76820** 

MONITOR:  E?'  , TDR-64-234  V 3 

unclassified  report 

SUF'PLr  u NT  ARY  NOTE!  SEE  ALSO  AD-602  QH 1 » AD-602  0H2. 


DESCRIPTORS!  (^TRAINING  DEVICES,  command  AND  CONTROL 
SYSTEMS),  (^COMMAND  AND  CONTROL  SYSTEMS,  TRAINING 
DEVICES),  DESIGN,  AUTOMATION,  TEACHING  MACHINES, 
COMPUTERS,  BEHAVIOR,  GAME  THEORY,  PERFORMANCE ( HUMAN  ) , 
PERFORMANCEIHUMAN) , DISPLAY  SYSTEMS,  CONTROL  PANELS, 
ERRORS,  DECISION  MAKING,  HUMAN  FACTORS  ENGINEERING,  AIR 
FORCE  PERSONNEL  C U ) 

identifiers:  job  training,  jobs, 

PERFORMANCEIHUMAN!  (U) 

THE  REPORT  DESCRIBES  THREE  EXPERIMENTS  IN  WHICH 
NOVEL  TEACHING  CONCEPTS  WERE  DEMONSTRATED.  THESE 
CONCEPTS  HAD  BEEN  PROPOSED  IN  PREVIOUS  REPORTS  BUT 
THEIR  EFFECTIVENESS  REMAINED  TO  BE  VERIFIED 
EXPERIMENTALLY*  THE  RESULTS  wEREi  Cl)  A 
TEACHING  PROGRAM  ORDERED  ACCORDING  TO  THE  DISCOVERY 

principle  significantly  reduced  errors  and 
performance:  time  over  that  observed  after  training 

WITH  A CONVENTIONAL  TRAINING  MANUAL.  ! 7 ) SLIDES 
PROJECTED  DIRECTLY  ONTO  A CONTROL  CON5U-.E,  TUGETHER 
WITH  A TAPED  LECTURE,  WERE  FOUND  TO  BE  AN  EFFECTIVE 
METHOD  OF  PRESENTING  AN  AUTOMATED  TRAINING  PROGRAM. 

(3)  GRAPHICAL  LOGICAL  PLOW  DIAGRAMS  WERE  FOUND  TO 
BE  EFFICIENT  INSTRUCTIONS  FoR  TEACHING  PROCEDURES  FOR 

performing  a query ing-reasoning  task,  it  was 

CONCLUDED  that  THESE  CONCEPTS  SHOULD  BE  EXPLOITED  IN 
training  PROGRAMS  FOR  OPERATORS  OF  AIR  FORCE 
INFORMATION  SYSTEMS.  (AUTHOR)  (U) 
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DDC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO*  /ZHK13 


Ao-616  765 

bunker-ramo  corp  canoga  PARK  calif 

HUMAN  ENGINEERING  SUPPORT:  PILOT  FACTORS 

PROGRAM.  (U) 

DESCRIPTIVE  note:  FINAL  SUMMARY  REPT.  FOR  1 mar-22  MAY 

6 5 * 

MAY  65  2 1 P 

CONTRACT?  AF33  615  221R 

UNCLASSIFIED  REPORT 

Supplementary  note:  continuation  of  contract  af33  616 

7752,  SEE  ALSO  Ad-612  726. 

descriptors:  {•INSTRUMENT  FLIGHT,  human  FACTORS 

ENGINEERING),  ( »human  factors  ENGINEERING,  PILOTS), 
(•AIRCRAFT  LANDINGS,  ALLfcEATHER  AVIATION),  ( *F L I GHT 
CONTROL  SYSTEMS,  AIRCRAFT  LANDINGS),  GUIDANCE,  DISPLAY 
SYSTEMS,  AUTOMATIC,  COMPUTER  PROGRAMMING,  DATA 
PROCESSING,  LANDING,  TRAINING  PLANES  (U) 

identifiers:  t-2?  aircraft  (u) 

THE  REPORT  COVERS  THE  FOUR  GENERAL  ACTIVITY  AREAS* 

THESE  AREAS  ARE  CHARACTERIZED  BY  A COMMON  PLAN  OF 

approach:  (1)  technical  direction  and  furnishing 
OF  r.ROJECT  equipments  by  the  flight  control 
DIVISION!  (2)  INSTALLATIONS  and  maintenance  of 
PROJECT  ■-QUIPMENT  by  the  LEaR-SIEGLEK  engineering 
SUPPORT  , R 0 U P 5 (3)  DEVELOPMENT  OF  INSTRUMENT 

flying  procedures  and  inflight  conduct  of  studies  by 
the  instrument  evaluation  section:  AND  (H) 
development  of  measurement  techniques,  data 
collection,  reduction,  and  analysis  by  the  bunker- 
ramo  support  group*  each  of  the  four  areas  is 

DISCUSSED  AS  an  ENTITY,  WITH  THE  PROBLEMS  AND 
PROGRESS  OF  THE  INDIVIDUAL  area  PLACED  IN  CONTEXT. 

THE  APPENDICES  CONTAIN  CHRONOLOGICAL  ACCOUNTS  OF  I 
PRESENTATIONS  To  MEMBERS  OF  THE  INTERESTED  FLYING 
COMMUNITY,  INCLUDING  DEMONSTRATION  FLIGHTS  IN  PI- 
FAX  AIRCRAFT.  (AUTHOR)  (U) 


UNCLASSIFIED 

DDC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO.  /ZHKlJ 
AO-617  288 

TEXAS  TECHNOLOGICAL  COLL  LUBBOCK  SCHOOL  OF 
ENGINEERING 

OPTIMAL  three-dimensional  WORK  PLACE  FOR  THE  SEATED 
WORKER*  (U) 

DESCRIPTIVE  note:  MASTER’S  THESIS, 

MAY  65  8 1 p WT  ATT  ,R  I CHARD  H»  *» 

UNCLASSIFIED  report 

supplementary  note: 

DESCRIPTORS:  (-HUMAN  FACTORS  ENGINEERING,  INDUSTRIAL 

PLANTS}*  (-INDUSTRIAL  EQUIPMENT,  HUMAN  FACTORS 
ENGINEERING),  anthropometry,  PERFORMANCE ( HUMAN  ) , DESIGN, 
JOB  ANALYSIS,  ENGINEERING,  CONTROL  PANELS,  MOTION, 
STATISTICAL  ANALYSIS,  FACTOR  ANALYSIS,  ANALYSIS  OF 
VARIANCE,  DATA  PROCESSING,  GRAPHICS  (U) 

identifiers:  industrial  engineering  iuj 

THE  PURPOSE  OF  THIS  STUDY  WAS  T0  INVESTIGATE  THE 
WORK  AREA  FOR  USE  IN  THE  PERFORMANCE  OF  SMALL,  MANUAL 
PRODUCTION  OR  ASSEMBLY  JOBS  ANO  TO  DETERMINE  THE  BEST 
SHAPE  FOR  This  THREE-DIMENSIONAL  SPACE  BASED  UPON  THE 
VARIABLE  FACTORS  THAT  AfFECY  WORK  PERFORMANCE  TIMES. 
THIS  OPTIMAL  SHAPE  MAY  ALSO  EE  APPLICABLE  IN  THE 
DESIGN  OF  SYSTEM  CONTROL  PANELS,  WHERE  RESPONSES 
REQUIRE  HAND  MOTION  TO  CONTROLS  LOCATED  ON  A PANEL. 
(AUTHOR)  (U) 
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DDC  REPORT  BIBLIOGRAPHY  SEARCH  CONVRUL  NO.  / ZHK 1 3 
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THE  ROLE  OF  HUMAN  FACTORS  TASK  DATA  IN  AEROSPACE 
SYSTEM  DESIGN  AND  DEVELOPMENT.  (U> 


E- 


OESCRIPTIVE  NOTE  * FINAL  REPT.  fOR  IS  JUN  6H-15  FEB  65. 

AUG  65  96P  HANNAH, L.  DUNCAN  SBOLDOV1CI, 

JOHN  A.  5 ALTMAN,  JAMES  W , S M AN  I ON  , R A YMOND  C» 

t 

contract:  aF33  sis  1557 

PROJI  1710 
TASK!  171006 

monitor:  AMRL  , TR-65-131 

UNCLASSIFIED  REPORT 

Supplementary  note:  subcontracted  to  American  inst. 

FOR  RESEARCH,  PITTSBURGH,  PA. 

DESCRIPTORS:  («DaTA  processing,  human  factors 

ENGINEERING).  INHUMAN  FACTORS  ENGINEERING.  WEAPON 
SYSTEMS),  ( *SP ACE  FLIGHT,  SYSTEMS  ENGINEERING),  (*AIR 
FORCE.  SYSTEMS  ENGINEERING).  MANAGEMENT  ENGINEERING. 

personnel  management,  decision  making,  automation. 

INFORMATION  RETRIEVAL.  SUPERVISORS,  COMPUTERS.  DATA 
STORAGE  SYSTEMS,  PERFORMANCE ( HUM AN  ) , GROUND  SUPPORT 
EQUIPMENT  (U) 
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ON  THE  BASIS  OF  INFORMATION  GATHERED  FROM 
GENERATORS  AND  USERS  OF  HUMAN  FACTORS  TASK  DATA  EY 
BOTH  INTERVIEWS  AND  QUESTIONNAIRES  AND  BY  A REVIEW  OF 
RELEVANT  LITERATURE,  HUMAN  FACTORS  PERSONNEL  AND  DATA 
WERE  IDENTIFIED,  THE  RELATIONS  BETWEEN  THEM 
DESCRIBED,  AND  RECOMMENDATIONS  FOR  AN  AUTOMATED  HUMAN 
FACTORS  TASK  DATA  HANDLING  SYSTEM  PROPOSED.  HUMAN 
FACTORS  PERSONNEL  W£RE  CLOSELY  DIVISIBLE  INTO  FOUR 
HIERARCHICALLY  ARRANGED  GROUPS!  PROGRAM  LEVEL 

managers,  personnel  subsystem  managers, 
department  heads,  and  nonmanager i al 
PERSONNEL,  in  GENERAL,  and  for  the  populations 
described,  MANAGERS  OR  SUPERVISORS  wErE  the  PRINCIPAL 
USERS  and  nonmanager  I AL  PERSONNEL  THE  PRINCIPAL 
GENERATORS  OF  HUMAN  FACTORS  DATA*  A FRAMEWORK  THAT 
PERMITS  CLASSIFICATION  OF  BOTH  FORMATTED  AND 
UNFORMATTED  DATA  WAS  PROPOSED  AS  RESPONSIVE  TO  THE 
GENERALLY  FELT  NEED  BY  DATA  GENERATORS  AND  USERS  FOR 
MORE  ORDERLY  ’BOOKKEEPING*  JN  THE  HUMAN  FACTORS 
REALM.  DESIRABLE  CHARACTERISTICS  OF  AN  AUTOMATED 
human  factors  task  data  handling  system  w re  derived 
FROM  THE  QUESTIONNAIRE  RESPONSES.  (U) 
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FMC  CORP  SANTA  CLARA  CALIF  CENTRAL  ENGINEERING  LABS 

ACCURACY  OF  SOURCE  DATA  HUMAN  ERROR  IN  HAND 
TRANSCRIPTION.  IU) 


DESCRIPTIVE  NOTE!  FINAL  TECHNICAL  REPT.  FOR  1 APR  6H-31 
MAR  65  » 

MAY  65  27SP  MCARTHUR , BRUCE  N * 5 

REPT.  NO.  FMC-R-ZZaH 
CONTRACT:  AF33  615  1276 

PROJ:  1523 

task:  152306 

monitor:  asd  , TR-65-lO 

unclassified  report 
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supplementary  note:  available  copy  will  not  permit  fully 

LEGIBLE  REPRODUCTION.  REPRODUCTION  WILL  BE  MADE  IF 
REQUESTED  by  USERS  OF  DDC*  COPY  IS  AVAILABLE  FOR  PUBLIC 
SALE. 

DESCRIPTORS;  (-COMPUTER  PROGRAMMING!  ERRORS)  , (-ERRORS, 
HUMANS),  (-HUMAN  FACTORS  ENGINEERING,  COMPUTER 
PROGRAMMING),  DATA  PROCESSING,  CHARACTER  RECOGNITION- 
NUMBERS,  ITERATIONS.  PROGRAMMING  LANGUAGES,  FACTOR 
ANALYSIS,  PERFORMANCE ( HUMAN ) , STATISTICAL  ANALYSIS, 
GRAPHICS,  TABLES(DATA)  (U) 

AN  EXPERIMENTAL  HUMAN  FACTORS  STUDY  OF  HUMAN  £R»uR 
IN  HAND  TRANSCRIPTION  WAS  PERFORMED.  THE 
OBJECTIVES  WERE  TO  DETERMINE  UNDER  LABORATORY 
CONDITIONS,  THE  EFFECTS  ON  TR ANSCR 1 ?T I ON  ACCURACY  OF 
CERTAIN  HUMAN  FACTORS,  SOURCE,  DATA  T ACTORS,  TASK 
FACTORS  AND  ENVIRONMENTAL  CONDITIONS.  THE  FACTORS 
WERE  SUBJECT  AGE,  SEX  AND  OCCUPATION,  ARRANGEMENT  OF 
CODES,  AND  CODE  CONTENT  AnD  STRUCTURE  , TRANSCRIPTION 
METHOD  AND  FORM  DESIGN,  AND  WORK  PERIOD  DURATION. 

THE  GENER.'L  FINDINGS  WERE  AGE  AND  SEX  ARE 
Significant  factors  in  hand  transcription  accuracy, 

THE  AGE  FACTOR  INTERACTS  SIGNIFICANTLY  WITH  CODE 
CONTENT,  THE  SEX  AND  OCCUPATION  FACTORS  INTERACT 
SIGNIFICANTLY.  (AUTHOR)  (U> 
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AD-623  619 

aerospace  medical  research  labs  wright-patterson  afb 

OHIO 

application  of  behavioral  science  to  performance  aid 
development.  ,u> 

DESCRIPTIVE  note  • STATE-OF-THE-ART  rept*, 

AUG  65  20P  TOPMILLER, DONALD  A.  5 

Rept*  no.  amrl-tr-65- i r6 
PROj:  7 1 8 H 

task:  7ibHC6 


unclassified  rfport 


SUPPLEMENTARY  NOTE: 

descriptors:  (*human  factors  ENGINEERING*  display 

SYSTEMS),  (‘DATA  PROCESSING,  HUMAN  FACTORS  ENGINEERING). 

(♦instruction  manuals,  human  factors  engineering), 

NUMBERS.  MAINTENANCE,  MAINTAINABILITY,  FAILURE,  A I R 
FORCE  EQUIPMENT.  SPECIFICATIONS,  SYSTEMS  ENGINEERING, 
CHECKOUT  PROCEDURES,  SIMULATION,  DESIGN  (U) 

FOUR  CLASSES  OP  VARIABLES  RELEVANT  TO  BEHAVIORAL 
RESEARCH  ON  THE  DEVELOPMENT  OF  PERFORMANCE  A * 05 
(TECHNICAL  ORDERS,  MAINTENANCE  MANUALS,  ETC.)  ARE 
OUTLINED:  (A)  LEGIBILITY  and  format 
variables;  (B)  variables  associated  with 

PROCESSING  PRINTED  NUMERIC  INFORMATION? 

(C)  VARIABLES  ASSOCIATED  WITH  THE  PHYSICAL 
CONFIGURATION  Op  PERFORMANCE  AIDS?  AND,  (D> 

VARIABLES  ASSOCIATED  WITH  TROUBLESHOOTING 
INFORMATIONAL  PROCESSING  AND  DISPLAY  SYSTEMS* 

EACH  OF  THESE  TOPICS  IS  DISCUSSED  WITHIN  A 
HISiORICAL  FRAMEWORK,  WJTH  SUPPORTING  EMPIRICAL 
RESEARCH*  SOME  PREDICTIONS  ARE  MADE  FoR  FUTURE 
TRENDS  IN  PERFORMANCE-A I D BEHAVIORAL  STUDIES* 

(AUTHOR)  (UI 


I 

-i 


1 


a 


ESS! 


*■}  **'a*i*’*Z\  * A ^ 'JfJ4*  *<S*,’Hp 


UNCLASSIFIED 

CJC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  -NO*  / ZHK  l 3 

Ad-628  206  5/2  5/S 

SYSTEM  DEVELOPMENT  CORP  SANTA  MONICA  CALIF 

HUMAN  ENGINEERING  THE  GPDS/LUclD  SYSTEMS 
CONSIDERATIONS  AND  PLANS*  'J) 

DESCRIPTIVE  note:  TECHNICAL  memo., 

NOV  65  J 0 P Si.  MON, CHARLES  W*  > 

REPT*  NO*  TM-2776, 

Contract:  A F 19(6281-5166, 

UNCLASSIFIED  REPORT 

supplementary  note: 

DESCRIPTORS:  (-Information  RETRIEVAL,  DISPLAY  SYSTEMS), 

(•HUMAN  FACTORS  ENGINEERING,  INFORMATION  RETRIEVAL). 
DATA,  DATA  STORAGE  SYSTEMS,  SYSTEMS,  PROGRAMMING 
LANGUAGES  tU) 

identifiers:  lucid  language,  on-line  systems,  user 

NEEDS  lU) 


human  ENGINEERING  CONSIDERATIONS  and  PLANS  FOP  THE 
STUDY  AND  EVALUATION  OF  THE  GPDS/LUClD  SYSTEM  ARE 
DISCUSSED.  SPECIFIC  PROJECT  GOALS  ARE:  (l)  TO 

determine  HOW  well  the  current  systems  match  users* 

NEEDS,  and  (2)  TO  MAKE  RECOMMENDATIONS  FOP 
IMPROVING  THE  SYSTEM  WHERE  THESE  NEE05  ARE  NOT  MET. 
AN  ULTIMATE  PROJECT  GOAL  WILL  BE  TO  DETERMINE  HUMAN 
ENGINEERING  DESIGN  PRINCIPLES  USEFUL  FOR  THE 
DEVELOPMENT  OF  USER-ORIENTED,  ON-LINE  INFORMATION 
PROCESSING  SYSTEMS  IN  GENERAL.  PROJtCT 
INVESTIGATION  WILL  EXAMINE  THE  GPDS/LUCIO  SYSTEMS 
FROM  THE  POINT  OF  VIEW  OF  A USER  WHO  15  ESSENTIALLY 
UNSOPHISTICATED  IN  COMPUTER  PROGRAMMING* 

( AUTHOR ) 
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Ad-631  182  5/8  5/5  22/2  9/2 

COMPUTER  CONCEPTS  INC  LOS  ANGELES  CALIF 

THE  ROLE  OF  COMPUTERS  IN  HANDLING  AEROSPACE  SYSTEMS 

human  factors  task  data.  tu> 

DESCRIPTIVE  NOTE*  FINAL  REPT.  3 JUN  6H-.  JUN  65, 

DEC  65  I 83P  WH I TEM AN  , I R V I N R*  5 

CONTRACT:  aF  33(6151-1557* 

PROj:  AF-I710. 

Task:  171006, 

MONITOR:  AmRL  , TR-65-206 

UNCLASSIFIED  REPORT 

supplementary  note:  see  also  ad-621  379. 
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descriptors:  (*data  processing,  human),  inhuman  factors 

ENGINEERING,  WEAPON  SYSTEMS),  (‘SPACE  FLIGHT,  SYSTEMS 
ENGINEERING),  (‘AIR  FORCE,  SYSTEMS  ENGINEERING), 
management  engineering,  personnel  management,  decision 
MAKING,  AUTOMATION,  INFORMATION  RETRIEVAL,  SUPERVISES, 
COMPUTERS,  DATA  STORAGE  SYSTEMS,  PERFORMANCE ( HUMAN  ) ; 

GROUND  SUPPORT  EQUIPMENT  (U) 

THE  CHARACTERISTICS  OF  A COMPUTER  BASED  DATA  SYSTEM 
FOR  HANDLING  HUMAN  FACTORS  TASK  INFORMATION  GENERATED 
IN  SUPPORT  OF  ADVANCED  SYSTEM  DEVELOPMENT  ARE 
DESCRIBED.  ON  THE  BASIS  OF  INFORMATION  GATHERED 
FROM  USERS  AND  GENERATORS  OF  OATA  AT  REPRESENTATIVE 
GOVERNMENT  AND  CONTRACTOR  INSTALLATIONS,  THE 

current  and  potential  uses  OF  computers  were  assessed 
TO  DETERMINE  the  desirable  characteristics  for  a 

COMPUTERIZED  HUMAN  FACTORS  TASK  DATA  HANDLING  SYSTEM. 

THE  PROPOSED  DAT’  HANDLING  SYSTEM  WILL  ASSIST 

human  factors  specialist  and  system  design  engineers 
in  the  DESIGN  ANO  DEVELOPMENT  OF  SYSTEMS  by  providing 
them  WITH  means  FOR:  (1)  DRAWING  them  CLOSER  TO 
THE  DATA  THROUGH  A USER-ORIENTED  SYSTEM,  (2) 

COMPARING  DATA  GENERATED  THROUGHOUT  THE  LIFE-CYCLE  OF 
AN  ADVANCED  SYSTEM  AND  ACROSS  SYSTEMS,  (3) 

ANALYZING  OATA  AND  CONDUCTING  MAN-MACHINE 
SIMULATIONS,  AND  (M)  INSURING  THAT  DATA  ARE  MADE 
AVAILABLE  ON  A SELECTIVE  QUERY  AND  A TIMELY  BASIS. 

THESE  OBJECTIVES  ARE  MET  WITHIN  THE  FRAMEWORK  OF  A 
DATA  SYSTEM  CONCEPT  REFERRED  TO  AS  CENTRAL*  THE 
7 » N C T 1 0 N S OF  CENTRAL  ARE)  (1)  DATA  STORAGE  AND 
RETRIEVAL,  (2)  OATA  PROCESSING,  (3)  COMPUTED 
PROGRAM  MAINTENANCE,  AND  ( H ) SYSTEM  OPERATIONAL 
MANUAL  MAINTENANCE*  (AUTHOR)  (U> 

87 

UNCLASSIFIED  /ZHK13 





UNCLASSIFIED 

DOC  REPORT  BI9LI0GRAPHY  SEARCH  CONTROL  no*  /ZHK13 

AO-631  <*65  9/3  17/2  5/9 

WESTON  INSTRUMENTS  INC  NEWARK  N J 

STUDY  OF  ELECTROLUMINESCENT  DISPLAY  TECHNIQUES  AND 
EVALUATION  OF  A THIN  FILM  CROSS-GRID  DISPLAY  PANEL.  (U) 

DESCRIPTIVE  NOTE!  FINAL  REPT.  AUG  6H-SEP  65, 

DEC  65  53P  LAKSHMaNaN.T.  K»  *.MUNT,I.  ! 

contract!  af  33U15) -1876, 

PROJ!  AF- 6 1 1 H , 

task!  6ii*no, 

MONITOR!  AmRL  , TR-65-166 

UNCLASSIFIED  REPORT 
SUPPLEMENTARY  NOTE! 

DESCRIPTORS!  (^DISPLAY  SYSTEMS,  ^ELECTROLUMINESCENCE  ) » 
FILMS,  state-of-the-art  reviews,  manufacturing, 

RESOLUTION,  BRIGHTNESS,  LIFE  EXPECTANCY,  SIMULATION, 
HUMAN  FACTORS  ENGINEERING,  CIRCUITS,  COMPUTERS,  TRAINING 
DEVICES  <U> 

IDENTIFIERS:  ELECTROLUMINESCENCE,  'V.NELS,  THIN 

FILMS  ,u) 

A STUDY  WAS  CONDUCTED  OF  THE  STaTE-OF-THE-ART  OF 
ELECTROLUMINESCENT  DISPLAY  TECHNIQUES  APPLICABLE  TO 
SIMULATION  OF  On-BOaRD  DISPLAYS  OF  FUTURE  VEHICLES 
AND  DISPLAYING  COMPUTER  ANO/OR  VIDEO  INFORMATION  FOR 
USE  IN  TRAINING  DEVICES,  AN  EVALUATION  WAS  MADE  OF 
THE  VARIOUS  FABRICATION  TECHNIQUES  TO  DETERMINE  THE 
ONE  WITH  GREATEST  POTENTIAL  FOR  PRODUCING  A HIGH 
RESOLUTION,  BRIGHT  CROSS-GRJO  TYPE  PANEL  DISPLAY. 

A THIN  FILM  CROSS-GRID  PANEL,  9 IN.  X 9 IN.  WITH 
258  X 258  LINES  WAS  FABRICATED  AND  EVALUATED  TO 
DETERMINE  OPERATIONAL  CHARACTERISTICS  AND 
LIMITATIONS.  SOME  BASIC  CONSIDERATIONS  WERE  GIVEN 
TO  DRIVING  ELECTRONICS  TO  DETERMINE  DESIGNS  FOR 
MAXIMUM  FLEXIBILITY  FOR  COMPUTER  GENERATED  INPUTS. 
(AUTHOR)  (u) 
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UNCLASSIFIED 

DDC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  No*  /ZHK13 

AO-631  78]  15/7  5/10  9/2 

OHIO  STATE  UNJV  COLUMBUS  HUMAN  PERFORMANCE  CENTER 

FURTHER  INVESTIGATION  OF  THE  EFFECTS  OF  REDUCED  INPUT 
DATA  FIDELITY  UPON  THE  DETERMINATION  OF  POSTERIOR 
PROBABILITIES  IN  A simulated  threat-diagnosis 
SYSTEM*  (U) 

DESCRIPTIVE  NOTE!  FINAL  REPT,,  15  MAR-l  AUG  oM * 

DEC  65  2 1 P SCHUMiOAVID  A*  SGOLDSTEJN. 

IRWIN  L.  ! SOUTHARD > JACK  F*  ! 

CONTRACT!  AF  3 3 ( 657 ) - 1 07 6 3 , 

PROJ!  AF-718M, 

Task:  718hq3, 

MONITOR!  AMRL  » TR-65-233 

UNCLASSIFIED  REPORT 

SUPPLEMENTARY  NOTE!  SEE  ALSO  ad-607  256,  -608  108,  -6l5 
758. 

descriptors;  ;«threat  evaluation,  ‘decision  maxing), 
(•STATISTICAL  ANALYSIS,  military  intelligence), 
COMPUTERS,  simulation,  probability,  mathematical 
prediction,  human  factors  ENGINEERING,  Data  PROCESSING) 
IDENTIFIERS:  BAYES  THEOREM  (U) 

THIS  IS  THE  FIFTH  In  A SERIES  OF  EXPERIMENTS  ON 
BAYESJAN  DIAGNOSTIC  SYSTEM',  IN  THIS  EXPERIMENT 
TWO  PROCEDURES  FOR  OBTAINING  A POSTERIORI  (P  (H/D») 
PROBABILITY  ESTIMATES  WeRE  COMPARED  UNDER  CONDITIONS 
OF  LOW  FIDELITY  OF  INPUT  CATA  AND  VARIOUS  LEVELS  OF 
TIME-STRESS*  IN  ONE  PRCCEOURE  A COMPUTER 
AGGREGATED  THE  SUEJECTS*  A PRIORI  (P  (D/HM 

estimates.  IN  the  alternate  procedure  THE  A 

POSTERIORI  PROBABILITIES  WERE  ESTIMATED  BY  THE 
SUBJECTS  WITHOUT  COMPUTER  AID.  THE  RESULTS  FAVOR 
THE  COMPUTER-AIDED  PROCEDURE  AND  TEND  TO  SUPPORT  THE 
USE  OF  AUTOMATED  BAYESIAN  HYPOThES  I S-S^L^CT I ON 
PROCEDURES  IN  DIAGNOSTIC  SYSTEMS.  (AUTHOR)  (U) 
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ARHY  PERSONNEL  RESEARCH  OFFICE  WASHINGTON  D C 

HUMAN  FACTORS  RESEARCH  IN  COMMAND  INFORMATION 

processing  systems,  (U) 


DESCRIPTIVE  note:  TECHNICAL  RESEARCH  REFT*  , 

MAR  66  27P  RINGEL,SEYMOUR  ! V I C 1 NQ , F • 

L.  5ANDREWS, R.  S.  5 
REPT.  NO*  APRO-TRR-l 1 M5 
PROJl  DA-Z-J-OZHyQl-A-ZZS 

UNCLASSIFIED  REPORT 

supplementary  note: 
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DESCRIPTORS:  (^COMMAND  and  control  systems,  decision 

making),  (*combat  information  centers,  *human  factors 
engineering),  data  processing,  display  systems,  military 
requirements,  military  tactics,  computers,  information 
retrieval  <u> 

THE  REPORT  DESCRIBES  THE  SCOPE,  RATIONALE, 

ORGANIZATION,  and  PROGRESS  of  a command  systems 
research  program  to  provioe  human  factors  information 
needed  FOR  PERFORMANCE  within  COMPLEX  AUTOMATED 
INFORMATION  PROCESSING  SYSTEMS.  FOLLOWING  A SURVEY 
of  MILITARY  INFORMATION  PROCESSING  EQUIPMENT  AND 
OPERATIONS  AND  FUTURE  PLANS  FOR  COMMAND  INFORMATION 
PROCESSING  SYSTEMS,  BASIC  HUMAN  FACTORS  PROBLEMS  WERE 
IDENTIFIED  AND  ORGANIZED  AROUND  FIVE  CRITICAL 

operations — screening  incoming  data,  transforming  raw 

data  FOR  INPUT  into  STORAGE  DEVICES,  INPUT, 

ASSIMILATION  of  DISPLAYED  INFORMATION,  and  decision 
making,  a research  program  was  formulated  and 
studies  UNDERTAKEN  to  yield  empirical  information 
about  The  effects  on  human  PERFORMANCE  OF  (I) 
CHARACTERISTICS  of  the  information  PRESENTED 
(OENSJTy,  AMOUNT,  ETC*)'  (2)  DYNAMIC  ASPECTS  OF 
INFORMATION  (TYPE,  EXTENT,  COOING  OF  UPDATES)! 

(3)  DISPLAY  MODES  AND  SENSORY  MODALITIES  (GROUP 
VS  INDIVIDUAL  DISPLAYS,  MULTISEN50RY  DISPLAYS)!  AND 
(M)  COMPUTER  AIDS  TO  THE  DECISION  PROCESS.  A 
COMMAND  SYSTEMS  LABORATORY  WAS  DEVELOPED  TO 
PERMIT  SIMULATION  OF  VARIOUS  TOS  FUNCTIONS* 

FINDINGS  HAVE  SUGGESTED  THE  POSSIBILITY  OF 


£ 


REDUCTION  IN  STORAGE  CAPACITY  REQUIREMENTS,  NUMBER  OF 

displays  called  from  storaGl  during  a given 
OPERATIONAL  time  period,  ano  time  required  for  the 

TOTAL  INFORMATION  A S S I M I L A T I ON -0 E C I S I ON  PROcF  S AND 

supported  the  incorporation  and  use  of  infork  .',on 

CONSPICUITY  CODING  CAPABILITIES  IN  COMMAND  SYSTEMS.  (U) 
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DOC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  No.  /ZHK13 
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€NGINE£RING°SUPPORTSDI VNALYSES  ARL,N6T0n  VA  RESEARCH  AND 


DIS?LA?S^T0RS  PR°BLEMS  IN  COMPUTER-GENERATED  GRAPHIC 


(U) 


APR  66  HaP 
H » WALLACE  1 

REPT.  NO.  JDA/HQ-66-R820. STUDY  S-23R 
contract:  so-so. 


6ARMACK,  JOSEPH  E.  iSINMKO, 


UNCLASSIFIED  report 
supplementary  note: 

.c»,f 

(U) 

THE  STUDY  IS  A REVIEW  OF  CURRENT  PRifrirrc  , M 

SR‘P"!C  or 

WHICH  ARE  INTEGRAL  T0SMAN-c2h^TERPsIs?^SCES' 

S??2,S«5SiTT;S#J,Js  of  C0GN,r‘“  «”«?«««*  4150 

GRAPHICS*  IJUTHORI*14  1,>PL,Cie'l-,Tr  TO  COMPUTES- 
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OOC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  No.  / ZHK 1 3 

AO-636  313  6/H  9/2 

SYSTEM  RESEARCH  LTD  RICHMOND  (ENGLAND) 

A CYBERNETIC  MODEL  OF  HUMAN  DATA  PROCESSING.  (U) 

6R  16P  PASK,  GORDON  5 

CONTRACT!  AF  61  (SJ52)-6HO,AF  6K0521-H02 

UNCLASSIFIED  REPORT 

SUPPLEMENTARY  note:  PREPARED  FOR  PRESENTATION  AT  THE 

proceedings  of  the  international  union  of 
physiological  sciences.,  international  congress 

(22ND)  IN  LEIDEN,  1962  P218-33. 

DESCRIPTORS:  (•CYBERNETICS,  BEHAVIOR)  1 (•BIONICS, 

BEHAVIOR),  HUMANS,  DATA  PROCESSING,  LEARNING,  MAN 

machine  systems,  great  Britain  «o) 
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DOC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO.  /ZHK13 

AO-637  BIH  5/2  5/E  15/7 

ARMY  PERSONNEL  RESEARCH  OFFICE  WASHINGTON  D C 

COMMAND  INFORMATION  PROCESSING  SYSTEMS  I A HUMAN 

factors  research  program*  ( U ) 

descriptive  note:  technical  research  rept. 

JUN  66  38P  R INGEL  .SEYMOUR  5 

REPT*  no*  APR0-TRR-U83 
PROj:  DA-2-J-02R701-A-723 

unclassified  REPORT 

SUPPLEMENTARY  NOTE! 

DESCRIPTORS:  (-INFORMATION  RETRIEVAL.  ARMY  OPERATIONS?, 

(•HUMAN  factors  ENGINEERING,  information  RETRIEVAL), 
tactical  warfare,  data  processing,  command  and  control 
systems,  man  machine  systems,  computers,  military 

STRATEGY,  DECISION  MAKING,  SYSTEMS  ENGINEERING  (U) 

THE  COMMAND  SYSTEMS  TASK  SEEKS  TO  DEVELOP 

RESEARCH  information  by  which  the  effectiveness  OF 

CURRENT  AND  FUTURE  COMMAND  INFORMATION  PROCESSING 
SYSTEMS  MAY  BE  MAXImIZEO,  PURSUING  ITS  OBJECTIVE 
THROUGH  INTENSIVE  EXPERIMENTATION  IN  SPECIFIC  ARMY 
MAN-MACHINE  COMPLEXES.  THE  PRESENT  PUBLICATION 
DESCRIBES  The  SCOPE,  RATIONALE,  AND  ORGANIZATION  OF  A 
RESEARCH  PROGRAM  to  provide  THAT  INFORMATION  to 
DESIGNERS,  DEVELOPERS,  AND  USERS.  THE  PROGRAM 
represents  A COMPREHENSIVE  approach  to  research 
concerned  with  automated  command  information 
processing  systems,  ranging  from  detailed  studies  of 
discrete  human  functions  to  INTEGRATION  of  sizable 
highly  automated  computerized  systems,  task  effort 

for  the  PRESENT  AND  IN  THE  IMMEDIATE  FUTURE  WILL  BE 
CONCENTRATED  on  studies  dealing  WITH  INFORMATION 
ASSIMILATION  and  DECISION  MAKING.  THE  REPORT 
DELINEATES  a series  OF  STUDIES  in  PROGRESS  OR 
PROJECTED  ON  nine  major  aspects  of  these  functions: 

(1)  AMO'JN'  and  DENSITY  of  information;  (2) 

SPECIFICI/Y  OF  INFORMATIONS  (3)  ALPHA-NUMERIC 

and  symbolic  presentation;  m type,  extent,  and 

rate  OF  INFORMATION  UPDATING!  (5)  CODING  OF 
UPOATED  INFORMATION  and  HARD  COPY;  (6)  SEQUENCE 
OF  INFORMATION  PRESENTATION;  (7)  INDIVIDUAL  AND 
GROJP  WORK  METHODS  AND  DISPLAYS?  (8)  VISUAL  AND 
AUDITORY  DISPLAYS?  (9)  COMPUTER-AIDED 
PERFORMANCE.  RESEARCH  To  BE  ACCOMPLISHED  IN 
REMAINING  SUBTASKS  CONCERNED  WITH  PROBLEMS  IN  T,,E 
INFORMATION  PREPARATION  ANO  SYSTEM  INTEGRATION  AREAS 
IS  MORE  GENERALLY  DISCUSSED.  (AUTHOR)  (U> 
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AO-640  283  5/2  5/0  9/2 

INTERNATIONAL.  BUSINESS  MACHINES  CORP  POUGHKEEPSIE  N Y DATA 
SYSTEMS  DIV 


PSYCHOLOGY  FOR  A MAN-MACHINE  PROBLEM-SOLVING 
SYSTEM. 


(U) 


DESCRIPTIVE  NOTE!  TECHNICAL  REPT«* 

FEB  65  22P  M I LLER , ROBERT  B»  • 

REPT*  NO*  TR-00.I296, 


UNCLASSIFIED  REPORT 
supplementary  note: 


DESCRIPTORS:  (*problem  solving,  man  MACHINE  SYSTEMS), 

(♦INFORMATION  RETRIEVAL*  man  MACHINE  SYSTEMS), 

COMPUTERS*  HUMAN  FACTORS  ENGINEERING,  SUBJECT  INDEXING, 
psychology  !U) 


THE  PAPER  DEALS  WITH  THE  USE  OF  COMPUTER 
CAPABILITIES  to  extend  human  CAPABILITIES  For 
INVENTION  AND  DISCOVERY.  A PROGRAMMATIC  ROUTE  IS 
PROPOSED  FOR  DEVELOPMENT*  THE  FIRST  STAGE  IN  THIS 
ROUTE  IS  AN  ANALYTIC  ENUMERATION  OF  HUMAN  ABILITIES 

and  liabilities  AS  A problem-solving  MECHAN I 5M • 

THE  SECOND  STAGE  WILL  DEAL  WITH  AN  ANALYSIS  OF 

human  information-handling  tasks,  these  two  stages 

SHOULD  ILLUMINATE  SYSTEM  OBJECTIVES,  WHILE  AT  THE 
same  time  options  for  designing  the  MAN-MACHINE 

PROBLEM-SOLVING  ENTITY  BECOME  CLARIFIED.  T He 

result  will  be  an  intelligence-retrieval  system 
combined  with  LOGICAL  And  extraordinary  display 
capabilities,  the  principal  design  ISSUES  will  be 
revealed  as  indexing  content  and  structure  and 
display  symbologies,  an  important  (and 
neglected)  dimension  in  system  design  IS  the 
human  * £ ability  to  LEARN  and  think  IN  new  languages 
and  SYMBOLOGIES.  (AUTHOR)  (U) 
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DOC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  No.  /ZHK 1 3 

AO-AHH  A36  J/H  5/5 

8UNKER-RAM0  CORP  canoga  PARK  CALIF  defense  systems 
OIV 

human  engineering  support  to  air  force  flight  control 
and  flight  DISPLAY  INTEGRATION  PROGRAM.  (U) 

DESCRIPTIVE  note:  FINAL  KEPT,,  19  MAR-29  JUN  66, 

OCT  66  sop  has ideau »gerald  f.  isemple. 

CLARENCE  A.  J 

contract:  AF  33(615)-37b7 

PRoJ:  AF-6I90 

task:  6I9007 

monitor:  affdl  TR-66-157 

UNCLASSIFIED  REPORT 


DESCRIPTORS:  {-FLIGHT  CONTROL  SYSTEMS.  HUMAN  factors 

ENGINEERING),  (•DISPLAY  SYSTEMS,  AIRCRAFT),  COCKPITS, 
VISIBILITY,  INFORMATION  RETRIEVAL.  AIR  FORCE  RESEARCH, 

Short  takeoff  aircraft,  altimeters  <u> 

AMONG  The  RESEARCH  OUTPUTS  WERE  (Da  HEAD-'JP 
DISPLAY  LITERATURE  SEARCH  AND  ANALYSIS,  AND  (2) 
EXPERIMENTAL  DESIGN  FOR  DYNAMIC  (OPEN-LOOP) 

STUDY  OF  MOVING  TAPE  SCALE  VARIABLES.  AMONG  THE 
CONTINUING  RESEARCH  TASKS  were:  (!)  VISUAL 
REQUIREMENTS  IN  COCKPIT  DISPLAYS  UNDER  LOW  AMBIENT 
ILLUMINATION,  (2)  SWITCH  TYPE  AND  LOCATION 
EVALUATION  FOR  CONTROL  YOKE,  (3)  V/STOL  LANDING 
OlSPLAY  LITERATURE  SEARCH,  AND  (9)  control- 
DISPLaY  INFORMATION  CENTER  SUBJECTIVE  INDEX 
DEVELOPMENT.  ADDITIONALLY,  THE  MORE  EXTENSIVE 
CONSULTING  TASKS  INCLUDED?  (I)  V/STOl  PROGRAM 
DEVELOPMENT,  (2)  ADVANCED  MULTIPURPOSE  SPACECRAFT 
OlSPLAY  STUDY,  (3)  V/STOL  PANEL  AND  COCKril 
HOCKUP  SUPPORT,  AND  ( 9 ) ELECTROLUMINESCENT 
ALTIMETER  DESIGN  CONCEPT  EVALUATION.  (AUTHOR)  (U) 
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AD-6M5  653 


9/2 


5/5 


NAVY  ELECTRONICS  LAB  SAN  DIEGO  CALIF 


human>  factors  in  the  design  of  an  observer’s 
keyset. 


(U) 


DESCRIPTIVE  note:  RESEARCH  REPT.»  JAN-AUG  66, 

OCT  66  MOP  GALLO.P.  S*  .LEVINE. J.  R.  5 

rept*  no*  nel-ihii 
PKOj:  SR-0U6^>09-02 

task:  i 1281  inel  n51H6I  ) 


UNCLASSIFIED  report 


Descriptors: 
engineering) , 
systems.  OaTA 


(•INPUT  OUTPUT  DEVICES,  *HUMAN  FACTORS 
DESIGN,  PUNCHED  TAPE,  COMPUTERS,  RECORDING 
TRANSMISSION  SYSTEMS  (U) 


THE  REPORT  DESCRIBES  AN  INVESTIGATION  OF  THE 
effects  OF  CHANGES  IN  A number  OF  DESIGN 
CHARACTERISTICS  AND  OTHtR  VARIABLES  ON  OPERATION  WITH 
KEYSETS  USED  TO  RECORD  INFORMATION  IN  BINARY  NOTATION 
FROM  STIMULUS  DISPLAYS  THAT  CONTAIN  A MAXIMUM  OF  FIVE 
BITS  OF  INFORMATION  PER  STIMULUS.  PRINCIPAL  RESULT 
WAS  A DEMONSTRATION  OF  SUPERIORITY  IN  TRANSMISSION 
AND  ERROR  RATES  OF  fIVE-KEY 

key  sequential  entry,  other 

LESS  SIGNIFICANT.  (AUTHOR) 


PATTERN  ENTRY  OVER  TWO- 

varjables  tested  were 


(U) 
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ODC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO*  /ZHKI3 
AD-6‘4  A 960  5/8  5/10  9/H 

foreign  technology  div  wright-patterson  AFB  OHIO 


W 


Ef- 


engineering  PSYCHOLOGY t IU) 

OCT  66  719P  LEONTEVAiA.  N*  5ZINCHENK0, 

v.  p*  spanovaiD*  yu,  ; 

REPT#  no*  FTD-HT-66- J *47 
MONITOR:  TT  67-61001 

UNCLASSIFIED  REPORT 

SUPPLEMENTARY  NOTe:  UNEDITED  ROGH  DRAFT  TRANS*  OF  MONO. 

INZHENERNAYA  PSIKHOLOGIYa.  MOSCOW*  196*4  396P. 

DESCRIPTORS:  <*MAN  machine  systems,  applied  psychology! , 

INFORMATION  theory,  electrophysiology,  human  factors 
ENGINEERING,  PERCEPTIONIPSYCHOLOGU  , PSYCHOPHYSIOLOGY, 
AUTOMATION,  BRAIn,  AUDITORY  PERCEPTION,  VISUAL 

perception,  memoryjpsychology?  , motor  reactions,  noise, 
performance (human ) , ussr  <u) 

the  problems  of  engineering  psychology,  automation, 
and  the  basic  theories  of  information  theory,  of  the 
system  of  abstractions  used  in  it,  and  of  the 
conditions  of  its  applicability  in  psychology  are 
discussed,  the  DETAILED  DYNAMICS  of  perception  are 
examined  IN  ORDER  to  FIND  "'7  HOW  AND  BY  WHaT  MEANS 
OF  WHaT  FUNCTIONAL  STRUCTURES  THE  SENSORY  CONTENT  AND 
THE  ABBREVIATED  DESCRIPTION  OF  THE  IDENTIFIED 
STIMULUS  ARE  FORMED  AND  FIXED  IN  THE  FORM  OF  AN 

ensemble  of  invariant,  mutually  independent 

PARAMETERS,  PERMITTING  THE  REALIZATION  OF 
SIMULTANEOUS  RECOGNITION  OR  DIFFERENTIATION*  A 
METHOD  IS  described,  &Y  USING  FORMULAS,  OF 
QUANTITATIVE  ANALYSIS  of  the  PERCEPTION  of  spatial 
and  spatio-temporal  relations,  it  is  INDICATED 
that  the  OBSERVER  IS  a PERSON  WHO  FOLLOWS  UP  A SYSTEM 
OF  SIGNALS  APPEARING  AGAINST  THE  BACKGROUND  OF  SIDE 
effects,  which  CONSTITUTES  INTERFERENCES  with  respect 
TO  THESE  SIGNALS*  SEVERAL  METHODS  AND  SYSTEMS  FqR 
ANALYZING  BRAIN  BIOCURRENTS  are  discussed,  the 
DISTRIBUTION  OF  FUNCTIONS  BETWEEN  MAN  AND  MACHINE  ARE 

examined  as  well  as  interaction  of  individuals  in  the 

CONTROL  SYSTEM,  HUMAN  THROUGHPUT  CAPACITY,  BASIC 
FEATURES  OF  HUMAN  operatur  activity,  state  OF 
RECEPTION  and  coding  of  INFORMATION,  AND  BASIC  TYPES 
OF  OPERATOR  ACTIVITY*  (AUTHOR!  (U) 
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DEVELOPMENT  AND  APPLICATION  OF  COMPUTER  SOFTWARE 
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UNCLASSIFIED  report 
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ENGINEERING),  INFORMATION  RETRIEVAL,  COMPUTERS, 
classification,  vocabulary,  OATA  STORAGE  SYSTEMS  (U) 

research  leading  to  the  application  of  computer 
SOFTWARE  techniques  for  handling  human  factors  task 
data  generated  in  support  of  AEROSPACE  SYSTEM 
DEVELOPMENT  PROGRAMS  IS  DISCUSSED,  it  IS 
RECOGNIZED  THAT  DATA  HANDLING  TECHNIQUES  MU5T  BE 
OEVELOPED  IN  CONTEXT  WITH  THEIR  TOTAL  OPERATIVE 
ENVIRONMENT,  a concept  OF  AN  OPERATIONAL  data 
MANAGEMENT  SYSTEM  FOR  STORING,  PROCESSING,  AND 
RETRIEVING  HUMAN  FACTORS  TASK  DATA  IN  A GOVERNMENT/ 
CONTRACTOR  ENVIRONMENT  IS  DISCUSSED  AND  ILLUSTRATED. 
THIS  CONCEPT  IS  PREDICATED  ON  THE  ASSUMPTION  THAT  A 
USER-ORIENTED  COMPUTERIZED  DATA  5YSTEM  WILL  HELP  DRAW 

human  factors  specialists  closer  to  their  data. 

FIVE  PROBLEM  AREAS,  CONSIDERED  TO  BE  FUNDAMENTAL  TO 
THE  DEVELOPMENT  OF  DATA  HANDLING  TECHNIQUES,  WERE 
RESEARCHED.  THESE  AREAS  ARE!  (1)  ANALYSIS 
OF  HUMAN  FACTORS  TASK  DATA,  DATA  RELATIONSHIPS,  AND 
CLASSIFICATION  SCHEMES,  (2)  APPLICATION  OF 
VOCABULARY  AND  THESAURUS  TECHNIQUES  TO  INCREASE  THE 
EFFECTIVENESS  OF  COMMUNICATION  AMONG  MAN/MACHINE/ 
SOFTWARE  FUNCTIONS,  (3)  APPLICATION  OF  COMPUTER 

storage  and  retrieval  techniques  ro  human  factors 

task  DATA,  (H)  APPLICATION  OF  ANALYTICAL  AND 

SIMULATION  TECHNIQUES  TO  HUMAN  FACTORS  TASK  DATA,  AND 
(5)  APPLICATION  OF  CURRENT  AWARENESS  TECHNIQUES 
TO  PROVIDE  NOTIFICATIONS  OF  DATA  AVAILABILITY. 

(AUTHOR)  (U> 
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67  338P 

unclassjfieo  report 

supplementary  note:  prepared  in  cooperation  with 

NATIONAL  ACADEMY  of  ENGINEERING,  WASHINGTON,  D. 

c. 

DESCRIPTORS:  (*PeRFORMANCE(HUMAN> , NAVAL  PERSONNEL), 

( •SYSTEMS  ENGINEERING,  SYMPOSIA),  EFFECTIVENESS,  MAN 

machine  systems,  naval  research,  human  factors 

ENGINEERING,  behavior,  OPERATIONS  RESEARCH,  SIMULATION, 
PREDICTIONS,  9C0MPUTERS,  RELIABILITY  (U) 

THE  SYMPOSIUM  WAS  ORGANIZED  to  BRING  TOGETHER  a 
group  of  ENGINEERS  and  SCIENTISTS  FROM  MANY  SECTIONS 
OF  THE  COUNTRY  WHO  HAVE  BEEN  ACTIVELY  INVESTIGATING 
THE  RELATIONSHIP  OF  HUMAN  OPERaTOPS  TO  THE 
EFFECTIVENESS  OF  COMPLEX  MAN/MACHINE  SYSTEMS.  THE 
SPECIFIC  OBJECTIVES  OF  THE  SYMPOSIUM  WERE  To: 

REVIEW  AND  EVALUATE  CURRENT  AND  PROPOSED  METHODS  FOR 
QUANTIFYING  MAN»S  ROLE  IN  THE  PERFORMANCE  OF  COMPLEX 
mAN/MACHINE  SYSTEMS.  ACQUAINT  THE  engineering 
COMMUNITY  AND  PARTICULARLY  SCIENTISTS  AND  ENGINEERS 
WITHIN  THE  NAVY  WITH  THE  PROBLEMS  AND  PAYOFFS 
RELATED  TO  quantification  OF  HUMAN  performance  in 
NAVY  SYSTEMS.  DEVELOP  A SET  OF  RECOMMENDATIONS  FOR 
APPLICATION  BY  THE  NAVAL  MATERIAL  COMMAND  AND 
OTHER  ENGINEERING  DEVELOPMENT  ORGANIZATIONS  TO  ENSURE 
CONSIDERATION,  DURING  ALL  PHASES  OF  SYSTEM 
DEVELOPMENT,  OF  HUMAN  CONTRIBUTION  TO  SYSTEM 
PERFORMANCE  EFFECTIVENESS.  THE5E  OBJECTIVES  HAVE 

been  attained  Through  the  efforts  of  those  who  have 
CONDUCTED  RESEARCH  and  development  activities  and 
REPORTED  them  here.  (u) 
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DESCRIPTORS:  (‘WEATHER  forecasting,  systems 

ENGINEERING!,  (*mAN  MACHINE  SYSTEMS,  WEATHER  STATIONS), 
DATA  PROCESSING,  5IMuLATI0N,  DISPLAY  SYSTEMS,  HUMAN 
FACTORS  ENGINEERING,  EFFECTIVENESS,  DECISION  MAKING  IU) 


AS  AN  APPROACH  TO  THE  ANALYSIS  OF  HUMAN  FUNCTIONS 
IN  COMPLEX  SYSTEMS,  TECHNIQUES  WERE  DEVISED  AND 
TESTED  FOR  ANALYZING  INFORMATION  PROCESSING  BY 
WEATHER  FORECASTERS.  THE  FIELD  INTERVIEW  AS  A 
SOURCE  OF  INFORMATION  ON  THE  UTILIZATION  OF 
CENTRALLY-PREM ARED  AIDS  TO  FORECASTING  WAS  EVALUATED 
AT  TWO  AIR  FORCE  WEATHER  STATIONS.  THE 
PRESENTATION  OF  WEATHER  INFORMATION  VIA  A 
FORECASTER’S  CONSOLE  WAS  SIMULATED  IN  The  LABORATORY 
AND  TESTED  EXPERIMENTALLY  BOTH  AS  A MEANS  FOR 
ANALYZING  INFORMATION  PROCESSING  BY  FORECASTERS  AND 
AS  A TEST  BED  FOR  EVALUATING  NEW  APPROACHES  TO  THE 
OISPLAY  OF  WEATHER  INFORMATION.  THE  RESULTS  OF  THE 

interviews  AND  the  experiment  are  discussed  regarding 
the*R  Implications  for  weather  forecasting  and  for 
research  hethooology,  and  further  studies  are 

RECOMMENDED.  (u) 
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EXPERIMENTAL  INVESTIGATION  OF  USER  PERFORMANCE  IN 
TIME-SHARED  COMPUTING  SYSTEMS  t RETROSPECT,  PROSPECT, 

AND  THE  PUBLIC  INTEREST.  IU) 

DESCRIPTIVE  note:  PROFESSIONAL  PAPER, 
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REFT*  NO.  SP-ZBHt 
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UNCLASSIFIED  REPORT 


DESCRIPTORS.*  C • T I me  SHARING,  DATA  PROCESSING),  I *0  AT  A 
PROCESSING,  PERFORMANCE(HUMAN) ) , MAN  MACHINE  SYSTEMS, 

management  planning  and  control,  predictions*  problem 
SOLVING,  reviews,  human  factors  engineering,  real  time, 
statistical  ANALYSIS  IU> 

identifiers:  EVALUATION,  off-line  systems,  ON-LInE 

systems  (u) 

THIS  STUDY  WAS  CONDUCTED  TO  SURVEY  THE  FIELD  OF 
USER  STUDIES  IN  TIME-SHaRING,  AND  TO  DEVELOP  A 
CONCEPTUAL  FRAMeWOR<  FOR  COOPERATIVE.  LONG-RANGE 
APPLIED  RESEARCH  IN  THIS  ARE A--ULT I MATEL Y To  SERVE 
THE  PUBLIC  INTEREST  IN  THE  DEVELOPMENT  OF  THE 
COMPUTER  UTILITY.  THE  INTRODUCTION  TRACES  THE 
HISTORICAL  ROOTS  OF  USER  PROBLEMS  AND  DEVELOPS  THE 
NEED  FOR  EXPERIMENTAL  STUDIES  OF  USER  PERFORMANCE  IN 
TIME-SHARING  SYSTEMS.  The  LITERATURE  REVIEW 
REVEALS  A LARGE  AND  GROWING  EXPERIMENTAL  LAG  BETWEEN 
THE  EXTENSION  OF  INFORMATION  SERVICES  AND  VERIFIED 
KNOWLEDGE  OF  USER  PERFORMANCE.  A CONCEPTUAL 
FRAMEWOR.:  FOR  USER  STUDIES  IN  TIME-SHARING  IS 
CONSTRUCTED  FOLLOWING  TmKEE  BASIC  STEPS.  THE  FIRST 
DEFINES  This  FIELD  OF  INQUIRY.  THE  DEFINITION 
ESSENTIALLY  PORTRAYS  THIS  AREA  AS  EXPERIMENTALLY 

derived  techniques  and  findings  comprising  the  shared 

*ND  VERIFIED  EXPERIENCES  OF  THE  USER  COMMUNITY. 
the  SECOND  STEP  builds  AN  EVOLUTIONARY  SYSTEMS 
FRAMEWORK  FOR  USER  STUDIES,  ENCOMPASSING  THE  DESIGN, 
DEVELOPMENT  ANO  OPERATION  OF  USER  SYSTEMS,  AND 
RELATING  TIME.-SHAREO  UStR  SYSTEMS  TO  OTHER  TYPES  OF 
computer-aided  systems*  THE  LAST  IS  A 

CLASSIFICATION  UF  USER  PROBLEMS  INTO  FOUR  BROAD 
areas— METHODOLOGICAL , NORMATIVE,  behavioral,  and 
SOCIAL  EFFECTIVENESS,  numerous  problems, 

HYPOTHESES  and  recommendations  FOR  EXPERIMENTAL 
investigation  of  user  performance  are  made  for  each 
OF  THESE  four  categories.  iu> 
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DESCRIPTORS:  < •AUTOMATION,  *MAN  MACHINE  SYSTEMS), 

(•DECISION  MAKING.  HUMAN  FACTORS  ENGINEERING), 
(•COMPUTERS,  SIMULATION),  REAL  TIME,  SUBROUTINES, 

0 1 SPLAY  SYSTEMS,  CONTROL,  INPUT  OUTPUT  DEVICES 

THE  LONG  TERM  AJM  Of  THIS  WORK  IS  THE  MODELING  OF 
THE  PROCESS  BY  WHICH  THE  HUMAN  COMMANDS  AND  CONTROLS 
A REAL-TIME  INFORMATION  SYSTEM  CONTAINING  AUTOMATIC 
SUBROUTINES  WHICH  MaY  BE  USED  TO  ACCOMPLISH  PORTIONS 
OF  THE  TASK.  REMOTE  MANIPULATION  IS  BELIEVED  TO 
HAVE  ALL  THE  TYPICAL  ATTRIBUTES  OF  SUCH  A SYSTEM  YET 
BE  simple  ENOUGH  to  be  amenable  TO  laboratory 

INVESTIGATION.  THIS  REPORT  DESCRIBES  A COMPUTER 

simulation  OF  a remote  manipulation  TASk  and  rate- 

CONTROLLED  MANIPULATOR!  INTO  THE  LATTER  WAS  BUILT 
SOME  LOW-LEVEL  AUTOMATIC  DECISION  MAKING  ABILITY 
WHICH  COULD  3E  USED  AT  THE  OPERATOR’S  DISCRETION  To 
AUGMENT  HIS  DIRECT  CONTINUOUS  CONTROL.  UNDER 
EXPERIMENTAL  INVESTIGATION  WERE  THE  EFFECT  OF 

transmission  delay,  cynamic  lag  and  intermittent 

VISION  ON  HUMAN  MANIPULATIVE  ABILITY.  ThIS  REPORT 
DESCRIBES  FURTHER  EXPERIMENTS  IN  WHICH  THE  OPERATOR 
CALLED  IN  SEQUENCE  VARIOUS  ON-SITE  AUTO-ATlC  CONTROL 
PROGRAMS  OF  THE  MACHINE,  AND  THEREBY  ACTED  AS  A 
SUPERVISOR.  THE  RESULTS  SUGGEST  THAT  THE 
SUPERVISORY  MODE  OF  OPERATION  HAS  SOME  ADVANTAGES 
WHEN  THE  TASK  To  BE  PERFORMED  IS  DIFFICULT  FOR  A 
HUMAN  CONTROLLING  DIRECTLY.  RESULTS  SHOw  THE 

supervisory  mode  to  require  more  training  than  the 

DIRECT  MODE.  ( 
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engineers,  (U) 

65  19P  PEW, RICHARD  W.  5 

CONTRACT:  AF  H9(638)-1235 
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UNCLASSIFIED  report 

availability:  published  in  system  ENGINEERING 
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descriptors:  (*man  machine  systems,  systems 

ENGIHEFr,NG1 , (•HUMAN  FACTORS  ENGINEERING,  MaN  MACHINE 
SYSTEMS*,  MEMORY(PSYcHOLOGY) , DECISION  MAKING,  data 
PROCESSING,  PSYCHOPHYSICS,  PERCEPTION(PSYCNOLOGY)  I u ) 

A DESIGN  PHILOSOPHY  IS  PRESENTED  FOR  UTILIZING 
INFORMATION  ABOUT  HUMAN  PERFORMANCE  CAPACITIES  AND 

limitations  in  the  design  of  man-machine  systems. 

SPECIFIC  OATA  CONCERNING  MAN'S  CAPABILITIES  FOR 
psychophysical  JUDGMENT,  SPEEDED  INFORMATION 
PROCESSING,  MEMORY  STORAGE  AND  PERCEPTUaLMOTOR  SKILLS 

are  surveyed  and  described  in  engineering  terms  where 

APPLICABLE,  the  VEIW  OF  MAN  AS  A SINGLE  CHANNEL 
LIMITED  CAPACITY  INFORMATION  processing  system  is 
ADVOCATED.  (AUTHOR)  (U) 
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MICHIGAN  U N 1 V AnN  ARBOR  DEPT  OF  PSYCHOLOGY 

recent  PSYCHOLOGICAL  RESEARCH  RELEVANT  TO  The  human 
factors  engineering  OF  man-machine  SYSTEMS.  IU) 


65  7 P PEW, RICHARD  w.  ! 

CONTRACT!  A F H9<638  )-i23S 
PROJ*.  AF-929F-5002 
MONITOR:  AFOSR  67-182H 

UNCLASSIFIED  REPORT 

availability:  published  in  proceedings  OF  THE 
national  ELECTRONICS  CONFERENCE  5P  OCT  1965. 

descriptors:  (*man  machine  systems.  *human  factors 

ENGINEERING),  design,  systems  ENGINEERING. 

MEMORY (PSYCHOLOGY  ) . PSYCHOLOGY,  BIONICS,  DATA 
PROCESSING,  DECISION  MAKING  (U) 

the  emphasis  of  the  report  was  to  survey  a body  of 
PSYCHOLOGICAL  tHZ0Ry  AND  TO  ILLUSTRATE  A SPECIFIC 

area  in  which  the  theory  and  associated  empirical 
data  are  relevant  to  system  design  problems, 
within  the  FRAMEWORK  DESCRIBING  man  as  a SINGLE- 
CHANNEL information  PROCESSOR  at  LEAST.  THERE  Are 
other  EuUALLY  RELEVANT  BODIES  OF  DATA.  FOR 
EXAMPLE,  RESEARCH  ON  the  FUNCTIONAL  CHARACTERISTICS 
OF  The  memory  SUBSYSTEM,  ESPECIALLY  SHORT-TeRM  MEMORY 
ARE  AVAILABLE  To  ALLOW  RELATIVELY  PRECISE 
SPECIFICATIONS  OF  TOLERABLE  MEMORY  LOAD,  GIVEN  THE 
NATURE  OF  THE  MATERIAL  TO  B£  REMEM8EPED.  THIS 
LITERATURE  WOULO  ALSO  SUGGEST  INFORMATION  FORMAT  AND 
CODING  FOR  OPTIMUM  RECALL  OR  RETREVAL.  SIMILARLY, 

THE  ACCUMULATING  BODY  OF  DATA  FOCUSED  ON  ENGINEERING 
DESCRIPTIONS  OF  MAN  AS  A CONTROLLER  IN  FEEDBACK 
SYSTEMS  ARE  AVAILABLE  FOR  THOSE  WITH  PROBLEMS  IN  THIS 
area,  in  Short  it  is  the  contention  of  the  paper 

THAT  ONE  SHOULD  NOT  RETREAT  TO  THE  COMFORT  OF  HIS 
ARMCHAIR  AND  ITS  ASSOCIATED  INTUITIVE  DESIGN 
TECHNIQUES  WITHOUT  FIRST  MAKING  A CONSCIENTIOUS 

effort  to  talk  to  psychologists  about  his  particular 
design  PROBLEM  and  to  seek  out  the  APPLICABLE 
LITERATURE.  (AUTHOR)  (U) 
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DESCRIPTORS?  (^.UMAN  FACTOR  engineering,  *data 
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SYSTEMS  ENGINEERING,  TRAINING,  COMPUTERS,  ANALYSIS, 

DATA,  PERSONNEL  MANAGEMENT  (U) 


1 HE  PURPOSE  C*  THE  '* A P E H It  REVIEW  SOME  OF  THE 
DAT4  PROBLEMS  THE  ANALYST  MUST  DEAL  WITH  IN  HIS  WORK 
AND  TO  SUGGEST  SOME  P05SIBLE  REMEDIES.  A REVIEW  OF 
THE  TASK  ANALYSIS  PROCEDURES  IS  FOLLOWED  BY  A 
DISCUSSION  OP  The  Uses  of  task  analysis  in  SYSTEM 
OEVELOPMEN.  PROGRAMS.  PROBLEMS  CONNECTED  WITH  EACH 
WET  *•  US  £D  TO  GENERATE  THE  GOALS  OF  A RESEARCH 
PRO'  !.**'»  WHICH  IS  DIRECTED  TOWARD  THE  DEVELOPMENT  OF 
COMfTERlZED  TECHNIQUES  TO  ASSIST  THE  ANALYST  MAKE 
BETTER  USE  OF  AVAILABLE  DATA.  (AUTHOR) 
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EFFECTIVENESS,  HUMAN  FACTORS  ENGINEERING,  DISPLAY 
SYSTEMS,  PILOTS,  AUTOMATIC,  DATA  PROCESSING,  CONTROL, 
SPECIFICATIONS  (U) 

THE  INTEGRATED  COCKPIT  RESEARCH  PROGRAM  WAS 
DESIGNED  TO  DEVELOP  A METHODOLOGY  FOR  AVIONIC  SYSTEM 
DESIGN  APPLICATION  TO  A J RCR  AFT  IN  AN  ADVANCED  TIME 
PERIOD.  EMPHASIS  WAS  PLACED  ON  TWO  MAJOR 
ACTIVITIES.  ONE  WAS  CONCERNED  WITH  IDENTIFYING  THE 
REQUIREMENTS  FOR  THE  OPERATOR/AVIONIC  SYSTEM  IN  THE 
FUTURE  TIME  PERIOD,  AND  A SECOND  ACTIVITY  WAS 
CONCERNED  WITH  IDENTIFYING  THE  TECHNOLOGICAL  STATE- 
OF-THF-ART  that  WOULD  be  available  in  The  advanced 
time  PERIOD  TO  MEET  THOSE  REQUIREMENTS*  SUCCESSIVE 
ASPECTS  OF  THE  STUDY  WERE  CONCERNED  WI'fH  SYNTHESIZING 
AN  AVIONIC  SYSTEM,  COMPLETING  A COST  EFFECTIVENESS 
EVALUATION,  AND  THE  PREPARATION  OF  A COCKPIT  KOCKUP. 
APPENDIX  II  CONTAINS  THE  DATA  PROCESSING  ANALYSIS 
WITH  BLOCK  DIAGRAMS  OF  THE  MAJOR  FUNCTIONAL  AREAS. 
(AUTHOR)  (U) 
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identifiers:  computer  aided  graphics,  light  pens,  on- 
line SYSTEMS  ( U ) 

TECHNIQUES  AND  EQUIPMENT  for  handling  graphic  data 
WERE  the  subjects  of  the  study,  the  graphic  data 
WERE  oeriveo  from  line  maps,  color  SEPARATION  sheets, 
ORTHOPHOTOGRAPHS  ano  contour  sheets.  EQUIPMENT  was 
tested.  WHEREVER  FEASIBLE,  BY  IMPLEMENTING  HARDWARE 
AND  SOFTWARE  TO  ENABLE  THE  ON-LINE  COMMUNICATION 
BETWEEN  A HUMAN  OPERATOR  AND  A DIGITAL  COMPUTER. 

THE  HUMAN  FACTORS  OF  HANDLING  CARTOGRAPHIC  DATA 
WITH  A CATHODE  RAY  TUBE  DISPLAY  EQUIPPED  wlTH  A LIGHT 
PEN  WERE  STUDIED  TO  A DEGREE  SUFFICIENT  TO  OBTAIN 
SPECIFIC  CONCLUSIONS*  AN  OPERATIONAL  TEST  SYSTEM 
WAS  USED  TO  OBTAIN  RESULTS  OF  TESTS  AND  TO 
EXTRAPOLATE  THE  DATa  OBTAINED  FROM  THESE  TESTS  INTO 
POSSIBLE  SYSTEM  AND  EQUIPMENT  CONFIGURATIONS.  THE 
TEST  SYSTEM  CONSISTED  C F A COMPUTATIONAL  COMPLEX 
EQUIPPED  WITH  A GRAPHICAL  DISPLAY  WITH  PROVISION  FOR 
HUMAN  INTERFACE  AND  AUGMENTED  BY  A BREADBOARD 
SCANNER'DIGITIZeR.  THE  OUTPUT  OF  t«e  system 
CONSISTS  OF  AN  X-Y  PLOTTER  CAPABLE  OF  TRANSLATING 

digital  data  into  hard  copy,  although  the  tests 

EMPHASIZED  THE  HUMAN  INTERFACE  with  A COMPUTATIONAL 
COMPLEX,  The  TYPES  OF  GRAPHICAL  DATA  TO  BE  PROCESSED, 

THE  SOURCES  OF  THIS  DATA,  METHODS  OF  HANDLING  DATA, 

AND  SUGGESTIONS  FOR  SOLVING  T^E  FILE  CONVERSION 
PROCESS  WERE  ALSO  INVESTIGATE 0.  THESE 
investigations  are  directly  related  TO  the  graphical 
data  handling  techniques  because  it  has  p.een 

DETERMINED  THAI  ANY  GIVEN  TECHNIQUE  OR  EQUIPMENT  WILL 
HAVE  MANY  U5ES  IN  ThE  TOTAL  CARTOGRAPHIC  SYSTEM. 

{AUTHOR)  <U> 

107 

UNCLASSIFIED  / ZHx 1 3 


unclassified 

ODC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  No.  / ZHK 1 3 

AD-663  209  5/5  9/2 

SYSTEM  DEVELOPMENT  COR.’’  SANTA  MONICA  CALIF 

IMPLEMENTATION  OF  COMPUTER  SOFTWARE  TECHNIQUES  TO 

human  factors  task  data  handling  problems.  i 

DESCRIPTIVE  note:  FINAL  REPT.  21  JUN  66-30  JUN  67» 

SEP  67  102P  TULLEY  • A*  T.  5 ME YER  » G » 

R*  5 

CONTRACT:  F33615-67-C-1036 

PROJ:  AF-1710 

Task:  171006 

MONITOR:  AMRl  TR-67-127 

UNCLASSIFIED  REPORT 


DESCRIPTORS:  UHUMAN  FACTORS  ENGINEERING,  *DaTA 

PROCESSING),  COMPUTERS,  INFORMATION  RETRIEVAL,  DATA 
STORAGE  SYSTEMS,  SYSTEMS  ENGINEERING  ( U ) 

RESEARCH  LEADING  TO  THE  IMPLEMENTATION  OF  COMPUTER 
SOFTWARE  TECHNIQUES  FOR  HANDLING  HUMAN  FACTORS  TASK 

data  generated  in  support  of  aerospace  system 

DEVELOPMENT  PROGRAMS  is  DISCUSSED.  TECHNIQUES 
BEING  EXPLORED  IN  ThIS  RESEARCH  PROGRAM  ARE  BASED  ON 
THE  ASSUMPTION  THAT  A USER-ORIENTED  COMPUTERIZED  DATA 
SYSTEM  WILL  HELP  DRAW  HUMAN  FACTORS  SPECIALISTS 
CLOSER  TO  NEEDED  DATA.  THE  APPLICATION  OF  SUCH  I, 

SYSTEM  WILL  REDUCE  THE  PROBLEM  OF  DATA  ACCES5IB  LITY 
AND  ALLOW  MORE  EFFECTIVE  USE  OF  DATA  IN  THE  SYSTEM 
ENGINEERING  PROCESS.  PRELIMINARY  RESEARCH  LEADING 
TO  PROPOSED  DATA  HANDLING  TECHNIQUES  IS  DISCUSSED. 

A COMPUTERIZED  DATA  HANDLING  SYSTEM  TO  STORE, 

RETRIEVE,  AND  PROCESS  HUMAN  FACTORS  TASK  DATA  IS 
initially  implemented  through  A pilot  STUDY,  a 
DISCUSSION  OF  The  PILOT  study  SPECIFICATION  IS 
FOLLOWED  BY  A PRESENTATION  OF  THE  DESIGN 
SPECIFICATION  FOR  A COMPUTERIZED  EXPERIMENTAL  SYSTEM. 
THE  EXPERIMENTAL  SYSTEM,  REFERRED  TO  AS  THE  PILOT 
STUDY  EXPERIMENTAL  SYSTEM,  PROVIDES  THE  PRIMARY  MEANS 
FOR  DEMONSTRATING  AND  EVALUATING  THE  RESEARCH  RESULTS 
AGAINST  THE  ORIGINAL  RESEARCH  GOALS.  COMPUTER 
SOFTWARE  DESCRIPTIONS  ARE  PRESENTED  FOR  IMPLEMENTING 
THE  PILOT  STUDY  EXPERIMENTAL  SYSTEM  IN  A USeR- 
ORIENTEO  ENVIRONMENT  IN  TERMS  OF  INFORMATION  NEEDS  OF 
human  factors  specialists,  (author)  (u) 
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DESCRIPTORS:  t • f i r e control  COMPUTERS*  -instruction 

manuals),  digital  computers,  integrated  SYSTEMS, 
interfaces,  systems  ENGINEERING,  weapon  systems, 
ARTILLERY  FIRE,  INPUT  OUTPUT  DEVICES,  AUTOMATIC,  MEMORY 
DEVICES,  COMPUTERS,  CALIBRATION,  TEST  EQUIPMENT,  CONTROL 

panels,  human  factors  engineering  * u * 

identifiers:  fadacifielo  ARTILLERY  digital  automatic 

COMPUTER),  M-18  COMPUTERS  ,U* 

THE  FAOAC  APPLICATIONS  MANUAL  IS  A SUMMARY 
DOCUMENT  WHICH  PROVIOES  INFORMATION  REQUIRED  faY 
SYSTEM  ENGINEERS  FOR  INTEGRATING  THE  MlB  (FAOAC) 

WITH  PERIPHERAL  DEVICES  AND  EQUIPMENT.  BRIEF 
INTRODUCTORY  DESCRIPTIONS  OF  THE  MlB 

CHARACTERISTICS  AND  COMMAND  STRUCTURE  ARE  PROVIDED? 
WHEREAS  THE  INPUT-OUTPUT  CAPABILITIES  ARE  DISCUSSED 
IN  DETAIL  AND  RELATED  LOGIC  TERMS  ARE  FULLY  DEFINED* 
DESCRIPTIONS  OF  INTERFACING  WITH  REPRESENTATIVE 
INPUT-OUTPUT  DE“;CES  ARE  PROVIDED  70  INDICATE  THE 
MlB  INPUT-OUTPUi  OPERATIONS.  A BRIEF  DISCUSSION 

of  system  development  programs  that  utilize  the  mis 

are  ALSO  PROVIDED,  AS  EXAMPLES,  TO  FURTHER  DELINEATE 

THE  INHERENT  INPUT-OUTPUT  FLEXIBILITY  OF  THE  Ml8 

FOR  SYSTEMS  INTEGRATION.  (AUTHOR)  ,u) 
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SOME  PRINCIPLES  FOR  THE  DESIGN  OF  DECISION  SYSTEMS! 

A REVIEW  OF  SIX  YEARS  OF  RESEARCH  ON  A COMMAND- 
CONTROL  SYSTEM  SIMULATION.  IU) 
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UNCLASSIFIED  REPORT 

DESCRIPTORS:  (»HUMAN  FACTORS  ENGINEERING,  COMMAND  and 

CONTROL  SYSTEMS),  SIMULATION,  DECISION  MAKING, 
MATHEMATICAL  PREDICTION,  man  machine  systems, 

AUTOMATION,  PERFORMANCE(HUMAN) , STRESS ( PSYCHOLOGY  1 (U) 

Identifiers:  bates  theorem  (u) 

A SET  OF  GENERAL  PRINCIPLES  FOR  GUIDANCE  IN 
DECISION  SYSTEM  DEVELOPMENT  IS  PRESENTED  BASED  UPON 

research  findings  obtained  in  a simulated  (but 
highly  generalized)  command-control  system,  the 

CHIEF  OBJECTIVE  OF  THE  RESEARCH  WAS  EVALUATION  OF  AN 
AUTOMATED  PROCEDURE  FOR  ASSISTING  MAN  IN  MAKING 
DIAGNOSTIC  DECISIONS.  BRIEFLY,  THIS  PROCEDURE 
INVOLVED  AGGREGATION  BY  THE  MACHINE  OF  HUMAN 
EVALUATIONS  OF  A NUMBER  OF  SEPARATE  ITEMS  OF 
RECONNAISSANCE  DATA.  COMPARISONS  WERE  MADE  BETWEEN 
PERFORMANCE  OF  THE  SYSTEM  IN  ASSESSING  ENVIRONMENTAL 
STATES  (E.G.,  ENEMY  STRATEGIES)  WHEN  THE 
AUTOMATED  PROCEDURE  WAS  AND  WAS  NOT  JN  EFFECT  UNDER  A 
VARIETY  OF  TASK  CIRCUMSTANCES  ( E • G • , LOAD,  LEVEL  OF 
INFORMATION  FIDELITY,  FEEDBACK,  ETC.).  THE  13 
PRINCIPLES  THUS  FORMULATED  GENERALLY  SUPPORT  THE  USE 
OF  AN  AUTOMATED  AGGREGATION  PROCEDURE  IN  DIAGNOSIS. 
FURTHERMORE,  THEY  SHOW  THAT  MACHINE  AGGREGATION  IS 
MOST  BENEFICIAL  IN  CIRCUMSTANCES  WHICH  PRODUCE  LARGE 
AMOUNTS  OF  LOW-QUALITY  DATA  OR  THOSE  IN  WHICH  THE 
HUMAN  IS  PLACED  UNOeR  SOME  SORT  Or  STRESS.  SEVERAL 
OF  THE  PRINCIPLES  SUGGEST  POSSIBLE  LIMITATIONS  ON  THE 
USE  OF  MACHINES  IN  DECISION  MAKING.  (AUTHOR)  (U) 
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supplementary  note:  supersedes  ad-666  h3q. 


DESCRIPTORS:  (.COMPUTER  PROGRAMS,  ^SYSTEMS  ENGINEERING), 

handbooks,  instruction  manuals,  computer  programming, 
human  factors  ENGINEERING,  ELECTRONIC  EQUIPMENT, 
management  planning  and  control,  military  requirements, 
feasibility  studies,  data  processing, 

SEQUENCESlMATHEMATICS) , MAN  MACHINE  SYSTEMS,  COOING, 
checkout  procedures,  modification  kits,  flow  CHARTING, 
SFQUENCESIMATHEMaTICS ) , PACKAGING,  INSTALLATION  (U) 


this  REPORT  DISCUSSES  ThE  APPLICATION  OF  SYSTEM 
ENGINEERING  PRINCIPLES  to  the  development  OF  COMPUTER 
programs  and  associated  ELEMENTS  of  large  systems, 
using  The  ’road  map*  approach  and  basic  CONCEPTS 
ESTABLISHED  by  the  air  force?  it  describes  step- 
bY-STeP  EVENTS  DURING  ThE  CONCEPTUAL,  DEFINITION, 
ACQUISITION,  and  OPERATIONAL  phases  of  a system  LIFE 
CYCLE.  TECHNICAL  MILESTONES  IN  SYSTEM  COMPUTER 
PROGRAM  ANALYSIS,  DESIGN  AND  DEVELOPMENTS  ARE 
IDENTIFIED  AND  RELATED  TO  ASSOCIATED  ACTIVITIES  AND 
REQUIREMENTS  IN  THE  AREAS  OF  TEST  AND  EVALUATION, 
CONFIGURATION  MANAGEMENT,  DATA  MANAGEMENT,  AND  HUMAN 
FACTORS,  PROCEDURES  OUTLINED  IN  THE  GUIDE  ARE 
based  ON  EXPERIENCE  with  A number  of  large  ELECTRONIC 
SYSTEMS  DEVELOPED  FOR  THE  AIR  FORCE.  EMPHASIS 

in  the  description  is  placed  on  aspects  of  the 

TECHNICAL  PROCESS  WHICH  HAVE  SIGNIFICANT  IMPLICATIONS 
FOR  SYSTEM  PROGRAM  PLANNING  AND  MANAGEMENT. 

(AUTHOR)  <U> 
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machine  systems,  time  sharing),  interactions,  costs, 
REACTION ( PSYCHOLOGY  ) , COMPUTERS,  response,  human  factors 
ENGINEERING,  MATHEMATICAL  analysis  (U) 

ONE  Or  THE  MOST  IMPORTANT  PROBLEMS  *N  THE  DESIGN 
AND/OR  OPERATION  OF  A COMPUTER  UTILITY  IS  TO  OBTAIN 
OYN AM  I CAL  CHARACTERISTICS  that  are  acceptable  and 
CONVENIENT  TO  The  on-line  user,  this  report  is 
CONCERNED  WITH  the  PROBLEMS  OF  ACCESS  To  THE  COMPUTER 
UTILITY,  RESPONSE  TIME  AND  ITS  EFFECT  UPON 
CONVERSATIONAL  USE  OF  The  COMPUTER,  AND  THE  EFFECTS 
OF  THE  LOAD  ON  THE  SYSTEM  (AND  JTS  FLUCTUATIONS) 

UPON  THE  OTHER  ASPECTS*  PRIMARY  ATTENTION  IS 
PLACED  UPON  RESPONSE  TIME.  SOME  OF  THE 
DIFFICULTIES  IN  ITS  DEFINITION  ARE  POINTED  OUT 
THROUGH  EXAMINATION  OF  THE  TYPICAL  INTERACTION 
PROCESS.  IT  IS  CONCLUDED  THAT  RATHER  THAN  A SINGLE 

measure  a set  of  response  times  should  be  measured  in 

A GIVEN  COMPUTER  UTILITY,  in  CORRESPONDENCE  to  the 
oifferent  TYPES  of  OPERATIONS  requfsted.  next,  it 
is  TENTATIVELY  assumed  that  the  psychological  value 
of  SHORT  RESPONSE  TjMES  STEMS  FROM  A SU8JECTIVE  COST 
MEASURE  OF  THE  USER’S  OwN  TIME,  LARGELY  INFLUENCED  B* 

the  value  qf  concurrent  tasks  being  postponed,  a 

MEASURE  of  COST  no  THE  INOIVIOUAL  AND/OR  HIS 
ORGANIZATION)  of  the  time-on-line  required  TO 
perform  a task  might  thus  be  derived*  more  subtle 
is  the  problem  of  the  user’s  acceptability  is  a 
function  of  the  service  requested  ie.g*,  length  of 

COMPUTATION),  AND  VARIABILITY  WITH  RESPECT  TO 
EXPECTATIONS  DUE  BOTH  To  UNCERTAINTY  IN  THE  USER’S 

estimation  and  to  variations  in  the  response  time 
originated  by  variable  loaos  on  the  system. 

(AUTHOR)  (U) 
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SUPPLEMENTARY  note:  PRESENTED  AT  THE  SOUTHWESTERN 

PSYCHOLOGICAL  ASSOCIATION  ANNUAL  MEETING,  NEW 
ORLEANS,  LA*,  APR  1968. 

DESCRIPTORS:  (“MaN  machine  systems,  human  factors 

ENGINEERING),  (“HUMAN  FACTORS  ENGINEERING,  “DECISION 
MAKING),  SYMPOSIA,  NATIONAL  DEFENSE,  ANTIMISSILE  DEFENSE 
SYSTEMS#  AUTOMATIC,  COMPUTERS,  SYSTEMS  ENGINEERING, 
failure,  selection  iu) 

a PROBLEM  THAT  HAS  LONG  PLAGUED  SYSTEM  DESIGNERS 
AND  HUMAN  FACTORS  ENGINEERS  IS  THAT  OF  ALLOCATION  OF 
FUNCTIONS  BETWEEN  MAN  AND  MACHINE*  THIS  PAPER 

reports  an  attempt  TO  isolate  and  identify  factors 
pertinent  to  making  allocation  decisions,  from  an 
analysis  of  the  functions  and  missions  of  several 
automated  systems,  six  FACTORS  WERE  shown  TO  be 
highly  relevant  to  allocation  decisions,  one 
factor,  MAN'S  role  in  automated  systems,  EMERGED  as  a 
VARIABLE  OF  PARTICULAR  INTEREST*  IN  ADDITION,  FOUR 
CLASSES  of  manual  functions  common  to  all  AUTOMATED 
SYSTEMS  WERE  IDENTIFIED.  IT  WAS  DETERMINED  THAT 

these  Classes,  in  turn,  constituted  a meaningful 

DESCRIPTION  OF  THE  role  of  man  IN  TODAY’S  AUTOMATED 
SYSTEMS.  (AUTHOR)  <U) 
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performance ( human ) , hazards,  errors,  time  sharing, 
teletype  systems,  digital  computers  iu) 

identifiers:  AN/FSQ-32  (u) 

INSTRUCTIONS  are  PRESENTED  for  the  OPERATION  of  an 
EXPERIMENTAL  COMPUTERIZED  oata  handling  system. 

THESE  INSTRUCTIONS  HERE  DEVELOPED  A5  PART  OF  THE 
OVERALL  RESEARCH  INTO  A USER-ORIENTED  COMPUTERIZED 
SYSTEM  TO  STORE,  RETRIEVE,  AND  PROCESS  HUMAN  FACTORS 
TASK  data.  THESE  INSTRUCTIONS  are  INTENDED  as  a 
MODEL  FOR  future  OPERATING  guides.  (AUTHOR)  ( U ) 
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MODELS),  (•PERFORMANCE(HUMAN) , ^DECISION  MAKING), 

COMMAND  and  CONTROL  SYSTEMS.  THREAT  EVALUATION,  mAR 
GAMES,  MAINTENANCE,  SIMULATION.  FACTOR  ANALYSIS, 

regression  analysis,  automation,  real  time  c u j 

identifiers:  computers  iu> 

the  REPORT  DESCRIBES  THREE  RESEARCH  APPROACHES  TO 
the  p°oblem  OF  MATHEMATICALLY  representing  human 
PERFORMANCE  PARAMETERS  in  WEAPON,  MAINTENANCE,  AND 
COMMAND  AND  CONTROL  SYSTEMS.  IN  THE  FIRST 
APPROACH.  TWENTY  OPERATIONS  RESEARCH  ANALYSES  AND 
MODELS  OF  MILITARY  SYSTEMS  WERE  EXAMINED  TO  DETERMINE 
IF  THE  MODELS  INCLUDED  HUMAN  FACTORS  PARAMETERS  AND 
TO  WHAT  EXTENT  THEY  W£RE  SENSITIVE  TO  VARIATIONS  IN 

these  parameters,  although  many  of  the  functions 
of  the  SYSTEMS  MODELED  were  performed  by  humans, 
human  performance  parameters  were  not,  in  general, 
SUFFICIENTLY  defineo  to  PERMIT  MATHEMATICAL  or 
EMPIRICAL  MANIPULATION  within  A MAN-MAChINE 
SIMULATION  FRAMEWORK,  in  the  second  approach,  an 
ATTEMPT  was  made  to  establish  predictive 
relationships,  based  on  REGRESSION  and  FACTOR 
ANALYSIS  TECHNIQUES,  BETWEEN  human  ENGINEERING  DESIGN 
PARAMETERS  and  THOSE  CRITERIA  of  systems 
effectiveness,  such  as  maintenance  task  time,  that 

CAN  BE  TRANSFORMED  INTO  A MORE  MOLAR  I NDEX--SYSTEM 
DOWNTIME.  The  human  engineering  PREOICTOR- 
PARAMETERS  ACCOUNTED  for  SO*  of  The  CRITERION 
VARIANCE..  IN  the  THIRD  APPROACH,  A SERIES  OF 
EXPERIMENTS  INVOLVING  REAL-TIME  SIMULATION  OF  A 
COMMAND  AND  CONTROL  SYSTEM  WAS  CONDUCTED  TO  DETERMINE 
IF,  AND  HOW,  A COMPUTER  MIGHT  AID  DIAGNOSTIC 
PERFORMANCE  (IN  TACTICAL  DECISION  MAKING)  IM 
THREAT  EVALUATIONS. 

(U  I 

115 

UNCLASSIFIED  /ZHK 1 3 


unclassified 

ODC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  No.  / ZHK l 3 

AD-67H  696  5/8  6/R 

foreign  technology  0 1 V wR IGHT-PATTEHSON  AFB  OHIO 

MAN  AND  TECHNOLOGY. 


t U ) 


OCT  67  75P  ZINCHENKO, V.  P.  JSMOlY/N, 

g * L • : 

REPT  • NO*  FTD-MT-2H-328-67 

UNCLASSIFIED  REPORT 

Supplementary  note;  edited  machine  trans.  of  mono. 

CHELOVEK  I TEKHNIKA,  SISTEMY  UPRAVLEN1YA  I 
INZHENER.NAY  A PSIKHOLOGIYA,  MCSCOrf*  I9t>b  P3-H8. 

DESCRIPTORS:  I*MAN  MACHINE  SYSTEMS,  •CYBERNETICS), 

BIONICS,  NERVOUS  SYSTEM,  VISUAL  PERCEPTION,  HUMAN 

factors  engineering,  control  systems,  automatic, 

PERFORMANCEIHUMAN) , COMPUTERS,  MOriLSl SIMULATIONS ) , 
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DESCRIPTORS:  (*HUMAN  factors  engineering, 

BIBLIOGRAPHIES),  ACOUSTICS,  AIRCRAFT,  AUTOMATION, 

clothing,  communication  systems,  control  systems,  drugs, 

DISPLAY  SYSTEMS.  ILLUMINATION,  MARINE  ENGINEERING. 
MAINTENANCE,  NOISE.  PHYSIOLOGY,  SAFETY,  SIGNAuS,  SPACE 
NAVIGATION,  TRAINING,  TRANSPORTATION,  HANDBOOKS, 
DETECTION,  ENVIRONMENT,  SIMULATION  tU) 

THIS  BIBLIOGRAPHY  IS  THE  FOURTH  IN  A PLANNED  S"FiIES 
OF  BIBLIOGRAPHIES  OF  LITERATURE  PERTINENT  To  HE 
FIELD  OF  hUMAN  FACTORS  ENGINEERING.  IT  COVERS 
LITERATURE  OF  1966.  THIS  BIBLIOGRAPHY  CONSISTS 
primarily  of:  ( 1 ) an  INDEX  to  THE  HUMAN 
FACTORS  LITERATURE,  AND  (2)  THE  ANNOTATED 

BIBLIOGRAPHY.  (AUTHOR)  lu) 
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AD-632  362  5/5  5/2  9/2 

SYSTEM  DEVELOPMENT  CORP  DAYTON  OHIO 

DEVELOPMENT  AND  APPLICATION  OF  COMPUTER  SOFTWARE 
TECHNIQUES  TO  HUMAN  FACTORS  T AS*  DATA  HANDLING 
PROBLEMS*  IU> 

descriptive  note:  final  kept.,  i jul  67-27  sep  68, 

NOV  68  1 9 2P  TULLEY  .ALBERT  T.  ‘.MEYER, 

GEORGE  R • SOLLER. ROBERT  G,  ! M I TCHELL  , PHYLL I S 

j.  : Reardon , sue  e.  s 
contract:  F336 i5-67-c-i036 

PROJi  AF-1710 
task:  171006 

MONITOR;  AFHRL  TR-68-lj 

UNCLASSIFIED  report 


descriptors:  (-human  factors  engineering,  -Information 

RETRIEVAL).  COMPUTER  PROGRAMMING,  DATA  PROCESSING,  JOB 
ANALYSIS,  CLASSIFICATION,  VOCABULARY,  FEASIBILITY 
STUDIES  iu) 

RESEARCH  LEADING  TO  THE  APPLICATION  AND 

implementation  of  techniques  for  computer  handling  of 
human  factors  Task  oata  generated  in  support  of 
aerospace  system  development  programs  IS  DISCUSSED* 

THE  TECHNIQUE  DEVELOPMENT  IS  BASED  ON  TriE 
ASSUMPTION  THAT  A USER-OR I ENTED  COMPUTERIZED  DATA 
HANDLING  SYSTEM  WILL  HELP  ORAW  HUMAN  FACTORS 
SPECIALISTS  CLOSER  TO  NEEDED  DATA.  THE  APPLICATION 
OF  THESE  TECHNIQUES  SHOULD  REDUCE  THE  PRCHLEM  OF  DATA 
ACCESSIBILITY  AND  ALLOW  MORE  EFFECTIVE  L'.-E  OF  DATA  IN 
THE  SYSTEM  DESIGN  ANO  DEVELOPMENT  PROCES-.  A 
COMPUTERIZED  DATA  HANDLING  SYSTEM  TO  STC-^Ev 
SELECTIVELY  RETRIEVE,  AND  PROCESS  HUMAN  FACTORS  DATA 
IN  A USER-OR I ENTEO  ENVIRONMENT  WAS  IMPLEMENTED 
through  a pilot  stuq y experimental  STSTfm 
{PSES).  This  experimental  SYSTEM  PROVIDEO  The 
PRIMARY  MLANS  FOR  EVALUATING  THE  RESEARCH  RESULTS. 

THIS  REPORT  DISCUSSES  T Ml  DEVELOPMENT  PROCESS  OF 
THE  PSES,  THE  COMPUTER  SOFTWARE  U5E0  bY  THE  PSES, 

DATA  CLASSIFICATION  TEChNIQUES,  AND  VOCABULARY 
CONTROLS.  CONSIDERATION  IS  ALSO  GIVEN  To  THE 
FEASIBILITY  OF  PROVIDING  (1)  ANALYTIC  AND 
SIMULATION  TOOLS  IN  A USlR-OR I ENTED  l N V J RONhE N T , 

(2)  CURRENT  AWARENESS  NOTIFICATION  OF  DATA 
ENTRIES,  AND  (3)  AN  AOVANCED  AND  SOPH  I ST  l CATED 
CLASSIFICATION  SCHEME  FOR  IDENTIFYING  FUNCTIONAL 
RELATIONSHIPS.  (AUTHOR  > < U ) 
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DDC  REPORT  B I BL  I C'SRAI  »’Y  SEARCH  CONTROL  NO*  /ZHK  1 3 

AD-68H  5*)B  5/5 

OHIO  STATE  UN  I V COLUMBUS  HUMAN  PERFORMANCE  CENTER 
SOME  PRINCIPLES  FOR  DESIGN  OF  DECISION  SYSTEMS!  4 

review  of  the  final  phase  of  research  on  a command- 
control  SYSTEM  SIMULATION.  (U) 

DESCRIPTIVE  NOTE!  FINAL  KEPT.  1 SEP  66-31  MAR  68, 

NOV  68  5HP  HOWELL  .WILLI  AM  C.  SGeTTYS, 

CHARLES  F.  • 

CONTRACT:  AF  33(6l5)»22H8 

PROJ:  AF-718M 

Task:  71bmo3 

monitor:  amRl  TR-68-15B 

UNCLASSIFIED  REPORT 


DESCRIPTORS:  inhuman  FACTORS  ENGINEERING,  COMMAND  and 

CONTROL  SYSTEMS),  DECISION  MAKING.  SIMULATION,  MAN 
machine  systems,  automation,  probability,  mathematical 
prediction  tu) 

identifiers:  BAYES  theorem  !u> 

the  chief  objective  of  the  present  research  was  to 
ANTICIPATE  a number  of  issues  which  would  arise  if  an 
automated  aid  to  decision  making  were  actually 
implemented,  questions  asked  included:  (1) 
what  happens  to  system  performance  if  probabilistic 
information  is  reduced  to  an  all-or-none  form  at  some 

POINT  IN  PROCESSING.  (2)  CAN  A HIERARCHICAL 
(SPECIALIST-NONSPECIALIST)  system  use  limited 
RESOURCES  EFFECTIVELY  to  GATHER  PREDICTIVE  DATA. 

(3)  Can  a system  in  which  aggregation  of 
PREDICTIVE  information  is  automated  benefit  from  a 
manual  SUPPLEMENT  (TO  HANDLE  UNANTICIPATED  DATA). 
RESULTS  SUMMARIZED  IN  THE  NINE  PRINCIPLES  SUGGEST 
THAT  (1)  ALL-NONE  TRANSFORMATION  OF  PROBABILISTIC 
OATA  CAn  SERIOUSLY  DEGRADE  SYSTEM  PERFORMANCE, 
ESPECIALLY  IF  SYSTEM  RESPONSE  IS  IN  ANY  WAY  DEPENDENT 
UPON  L ’ aEL I HOOD  OF  ALTERNATIVE  STATES  (BUT  THERE 
ARE  SEVERAL  IMPORTANT  EXCEPTIONS  TO  THIS  RULE ) 5 
(2)  POTENTIAL  DEFICIENCIES  IN  ALLOCATION  OF 
RESOURCES  BY  THE  SYSTEM  SHOULD  BE  GUARDED  AGAINST  IN 

future  system  designs:  (3)  AN  automated 

AGGREGATION  DESIGN  CAN  BE  ENHANCED  BY  A MANUAL 
SUPPLEMENT  TO  DC  a WITH  UNANTICIPATED  DATA  5 ( *) ) A 

VOICE  COMMUNICATION  CAPABILITY  DOES  NOT  OFFSET  SYSTEM 
PERFORMANCE  DEFICIT  ATTRIBUTABLE  TO  DEGRADATION  OF 
OTHER  PROCESSING  MOcES. 

119 

(U) 


UNCLASSIFIED 


/ ZHK  l 3 


A*-?!- 


unclassified 

ODC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO.  /ZHK13 
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LOCKHEED  MISSILES  AND  SPACE  CO  SUNNYVALE  CALIF 
biotechnology 

human  factors  and  biotechnology  - a status  survey 

FOR  1 966-69 • 

DESCRIPTIVE  note:  FINAL  REPT.  may  66-may  69. 

APR  69  R22P  KRAFT, JACK  A.  5 

REPT'  N C-  ♦ LMSC-^87  15*^ 

CONTRACT!  N0001R-68-C-0378 
PROJ:  NR~ 1 96-079 

UNCLASSIFIED  report 


DESCRIPTORS:  (*HUMAN  FACTORS  ENGINEERING,  REVIEWS), 

(•PERSONNEL  MANAGEMENT,  BIOLOGY),  PERSONNEL.  SALARIES, 
ORGANIZATIONS,  EFFECTIVENESS,  EDUCATION.  COMPUTERS, 

Industrial  research  (u) 

identifiers:  bioengineering  (U) 

the  report  deals  with  the  findings  of  a survey  of 

OVER  500  HUMAN  FACTORS  AND  B I 0TECHN0L06Y  PROGRAMS  IN 
U.S.A.  BUSINESS  *..D  INDUSTRY,  CONSULTING, 

GOVERNMENT,  NON-PROFIT  RESEARCH  AND  EDUCATIONAL 
ORGANIZATIONS.  THE  SURVEY  GATHERED  INFORMATION 

RELATIVE  to:  size  of  human  factors  and 
BIOTECHNOLOGY  (HF-B10)  organizations:  growth  of 
the  PROFESSION,  TURNOVER  rates,  reporting  LEVELS. 
group  composition,  qualifications  FOR  HF-bIO 
PEOPLE,  ACADEMIC  DEGREES,  HIRING  SOURCES,  HIRING 
METHODS,  SALARIES,  SOURCES  OF  PROGRAM  SUPPORT, 
ACTIVITIES,  FACILITIES,  COMPUTER  USAGE.  PUBLICATIONS, 
PRESENTATIONS,  PROFESSIONAL  SOCIETY  MEMBERSHIP,  AND 
MEETING  ATTENDANCE,  FILMS,  WORK  AIDS  AND  DEVICES, 
PROFESSIONAL  DEVELOPMENT,  PROJECTED  GROWTH  OF  FIELD, 
HF-8I0  EDUCATIONAL  PROGRAMS,  DEGREES  OFFERED, 
APPRENTICESHIPS,  NUMBER  OF  STUDENTS  TRAINED,  PROBLEMS 
ASSOCIATED  WITH  THE  KF-BIO  FIELD,  MEANS  FOR 
INCREASING  THE  EFFECTIVENESS  OF  THE  PROFESSION  AND 
TRENDS.  (AUTHOR)  (U) 
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HRB-SlkGER  'NC  STAT£  COLLEGE  PA 

IMPLICATIONS  OF  BESRL  RESEARCH  FOR  DISPLAYS  IN 
TACTICAL  INFORMATION  PROCESSING* 

DESCRIPTIVE  NOTE!  TECHNICAL  RESEARCH  REPT.» 

JAN  69  3AP  MCKENQR Y * JAMES  M.  IMAGE. 

OOUGl  AS  v*.  5 BAKER  .JAMES  0.  5 
CONTRACT!  DAHC19-68-C-00Q6 
PROJl  DA-2-0-062106-A-723 

monitor:  oesrl  trr-hsg 

UNCLASSIFIED  REPORT 


descp'  -hs:  (‘Tactical  warfare,  ‘display  systems), 

(•o.'  PROCESSING,  human  Factors  ENGINEERING),  MILITARY 
OPERATIONS,  deployment,  time,  volume,  military 
intelligence,  input  output  devices,  FEASIBILITY  studies, 
cathode  ray  tube  screens,  mapping,  automation,  decision 
making,  PERFORMANCE(hUMAN) , predictions  (U) 

IDENTIFIERS:  TOS(TACTICAL  OPERATIONS  SYSTEMS)  (U) 

THE  PURPOSE  OF  THE  REPORT  IS  TWO-FOLDI  FIRST,  To 
EXAMINE  The  POTENTIAL  impact  of  past  and  on-going 
human  performance  research  on  operational  Problems  in 

ASSIMILATING  INFORMATION  from  SITUATION  DISPLAYS  in 
THE  FIELD',  SECUNU,  TO  IDENTIFY  OPERATIONAL  PROBLEM 

areas  involving  preparation  and  use  of  situation 
DISPLAYS  which  COULD  PROFIT  FROM  DETAILED  HUMAN 
PERFORMANCE  research,  during  FIELD  OPERATIONS, 

MILITARY  STAFF  OFFICERS  MAINTAIN  \ REPRESENTATION  of 
THE  TACTICAu  SITUATION  OF  BOTH  FRIENDLY  AND  ENEMY 
FORCES,  the  staff  ELEMENT  PRIMARILY  CONCERNED  WITH 
the  FRIENDLY  force  SITUATION  IS  THE  OPERATIONS 
ELEMENT  ( C,  3 ) ; The  INTELLIGENCE  ELEMENT  (G2) 

FOCUSES  on  the  ENEMY  SITUATION.  WITh  THE  STAFFS  OF 
BOTH  elements,  assimilation  of  information  FROM 
SITUATION  DISPLAYS  IS  AN  IMPORTANT  PART  OF  THE  JOB. 
(AUTHOR)  (U) 
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GEORGE  WASHINGTON  UNIV  WASHINGTON  0 C LOGISTICS  RESEARCH 

project 

data  INPUT  ERROR  DETECTION  AND  CORRECTION 

PROCEDURES,  <U) 

JUN  69  2H6P  VARLET .THOMAS  C*  * 

REPT»  NO.  SERIAL-T-222 
contract:  N0001M-67-A-021M-0001 

PROj:  NR-0*(7-GQ 1 

UNCLASSIFIED  REPORT 


DESCRIPTORS:  (•INFORMATION  RETRIEVAL,  ACCURACY),  ERRORS, 

DETECTION,  CORRECTIONS,  HUMAN  FACTORS  ENGINEERING, 
MANAGEMENT  PLANNING  AND  CONTROL,  DATA  PROCESSING, 
AUTOMATION,  COLLECTING  METHODS,  INFORMATION  THEORY, 
CLASSIFICATION,  DECISION  MAKING,  COSTS,  RELIABILITY, 
computers,  computer  personnel,  INPUT  OUTPUT  DEVICES, 
PUNCHED  CARDS.  READING  MACHINES,  THESES  (U> 

Identifiers:  decision  making,  models,  ‘Information 

SYSTEMS  (U) 


I 


THE  STUDY  IS  AN  EXAMINATION  OF  THE  INPUT  DATA  ERROR 
PROBLEM  IN  COMPUTERIZED  INFORMATION  SYSTEMS.  THE 
AREA  OF  CONCERN  IS  THE  DETECTION  AND  CORRECTION  OF 

input  data  errors  resulting  from  human  recording 

DURING  THE  INITIAL  COLLECTION  OF  THE  D *T  A . THIS 
RESEARCH  ATTEMPTS  to  REMOVE  SOME  OF  THE  MYSTERY 
SURROUNDING  T RE  INPUT  ERROR  PROBLEM.  A SYSTEM  FOR 
CLASSIFYING  ERRORS  BY  TYPE  IS  DEVELOPED?  ATTENTION  IS 
PAID  TO  THE  KINDS  OF  ERRORS  WHICH  CAN  BE  MADE  OR 

introduced  at  Various  levels  in  the  data  generation- 

OATA  PROCESSING  CHAIN.  MORE  IMPORTANT,  THESE 

levels  and  their  potential  USE  to  managers  and 

RESEARCHERS  ALIKE  PROVIDE  A CONCEPTUAL  FRAMEWOFK  IN 
WHICH  INTELLIGENT  DISCUSSIONS  CONCERNING  THE  ERROR 
PROCESS  CAN  BE  FORMULATED*  THE  CONCEPT  OF  DATA 
WORTH  ALONE  PROVIOES  A SIGNIFICANT  STEP  FORWARD  IN 
BUILDING  AN  INTELLIGENT  DETECTION  AND  CORRECTION 
PROCESS.  THE  STUDY  DEVELOPS  A SYSTEMATIC 
PROCEDURE--A  MCOEL--cOR  EVALUATING  THE  VARIOUS 
DETECTION  AND  CORRECTION  ALTERNATIVES.  THE  FINAL 
EVALUATION  OF  THE  DETECTION  AND  CORRECTION  PROCEDURES 
TO  BE  USED  IN  ThE  SYSTEM  IS  BASED  ON  COST.  THIS  IS 
NOT  DISPLACEMENT  COST,  BUT  COST  ASSOCIATED  WITH 
improved  OPERATIONS  THROUGH  MORE  ACCURATE 
INFORMATION.  THE  VALUE  OF  INFORMATION  IS  THE  WORTH 
OF  THE  DATA,  ANq  THE  WORTH  OF  THE  DATA  IS  ThE  DATA 
accuracy  PROBLEM.  (' 
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A0-A9M  3M7  5/tO  W2 

ARMY  BEHAVIORAL  SCIENCE  RESEARCH  LAB  ARLINGTON  « A 

human  factors  research  in  command  information 

PROCESSING  SYSTEMS--SUMMARY  OF  RECENT  STUDIES.  (U> 

DESCRIPTIVE  note:  technical  research  rept., 

JUL  69  27P  R I NGEL  » SEYMOUR  *BAKER»JAMES 

0.  5STRUB, MICHAEL  H.  { KENS  I NGER , LOREN  L.  5 

REPT*  NO*  BESRL-TRK-1 158 
PROJI  OA-2-Q-02R701-A-723 

UNCLASSIFIED  REPORT 


DESCRIPTORS:  (•MILITARY  OPERATIONS,  DATA  PROCESSING), 

(•decision  making,  man  machine  systems),  computer 
programming,  information  RETRIEVAL,  PERFORMANCE(HUMAN) , 
PERFORMANCE ( ENGINEER ING ) , AUTOMATION,  HUmAN  FACTORS 
ENGINEERING,  OFFICER  PERSONNEL,  REVIEWS,  CATHODE  RAY 

tubes,  typewriters,  teletype  systems,  data  storage 
systems,  SIMULATION,  problem  SOLVING  <u) 

identifiers:  -management  information  systems,  military 

personnel,  military  operations,  tactical  warfare  (u> 

1 HE  RESEARCH  IS  DIRECTED  TOWARD  SOLVING  PROBLEMS 
ASSOCIATED  WITH  INFORMATION  PROCESSING  AND  DECISION 
MAKING  BY  COMMANDERS  AND  THEIR  STAFFS.  IT  FOCUSES 
ON  ONE  OR  MORE  ASPF.cTS  OF  EVENTS  WHICH  OCCUR  FROM  THE 
TIME  A COMMANDER  RECEIVES  HIS  MISSION  UNTIL  HE 

completes  it.  this  chain  of  events  is  the  system 

within  WHICH  COMMAND  DECISIONS  ARE  FORMULATED  AND 
EXECUTED--A  TACTICAL  OPERATIONS  SYSTEM  WITHIN  WHICH 

tactical  information  processing  is  performed* 

HUMAN  INFORMATION  PROCESSING  AND  DECISION  MAKING 
MAY  BE  OBSERVED  ON  AN  ABSTRACT  LEVEL  IN  THE 
LABORATORY  OR  AS  OPERATIONAL  PROCEDURES  IN  THE  FIELD. 

TO  PROVIDE  A RESEARCH  CAPABILITY  RESPONSIVE  TO 
REQUIREMENTS  FOR  VARYING  DEGREES  OF  OPERATIONAL 
SIMULATION,  the  command  systems  program  has 
ESTABLISHED  both  laboratory  AND  FIELD  APPROACHES. 
(AUTHOR)  <U) 
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MEDICAL  RESEARCH  COUNCIL  CAMBRIDGE  (ENGLAND)  APPLIED 

psychology  research  UNIT 


designing  control  Rooms  to  suit  the  men  in  them, 


(U) 


REpT*  NO* 


61  2P 

APU-H1 1/d: 


POULTON.E*  C*  i 


UNCLASSIFIED  REPORT 

AVAILABILITY!  PUB*  in  BRITISH  CHEMICAL 
ENGINEERING,  OCT  61.  NO  COPIES  FURNISHED* 


DESCRIPTORS:  (‘INDUSTRIAL  EQUIPMENT,  CONTROL  PANELS), 

(•INDUSTRIAL  PLANTS,  HUMAN  FACTORS  ENGINEERING), 
AUTOMATION,  PERFORMANCE (HUMAN  ) » DESIGN.  INDUSTRIAL 
PSYCHOLOGY,  ENVIRONMENT.  INSTRUMENTATION,  FAjlURe. 
ERRORS,  GREAT  BRITAIN 

identifiers:  ^control  rooms5  graphic  panels 


(U) 

(U) 


WHO 


THE  LAYOUT  OF  THE  CONTROL  ROOM  IN  A NEW  CHEMICAL 

plant  should  be  designed  to  suit  the  kind  of  man 

WILL  use  it.  SOME  OF  THE  SPECIALIZED  KNOWLEDGE 
REQUIRED  IS  AVAILABLE  IN  TEXTBOOKS.  A CONSULTANT, 

OR  GIVEN  TIME,  A RESEARCH  UNIT  MAY  BE  ABLE  TO  SUPPLY 

REST.  (AUTHOR)  (U> 
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air  force  human  RESOURCES  lab  wright-patterson  afb 

OHIO 

JOB  PERFORMANCE  AIDS  RESEARCH.  SUMMARY  AND 
RECOMMENDATIONS,  (U) 

APR  69  28P  FOLEY  .JOHN  F»  . JR J 

UNCLASSIFIED  REPORT 


I 


DESCRIPTORS:  ( ^MAINTENANCE  PERSONNEL,  checkout 

procedures),  ^electronic  equipment,  maintenance), 
simulators,  human  factors  engineering,  electronic 
technicians,  job  analysis,  electronic  equipment,  small 
Tools,  Information  retrieval,  automation,  training, 
MICROELECTRONICS,  topology,  COMPUTER  programming,  air 
force  research  (u) 

identifiers:  computer  analysis,  •jobs, 

•performance (human) , troubleshooting  (u) 

THE  EXPERIMENTAL  EVIDENCE,  TO  DATE,  INDICATES  THAT 

great  savings  both  in  system  maintenance  efficiency 
and  in  training  efficiency  can  be  obtained  by  well 
designed  JOB  PERFORMANCE  AIDS.  THE  PURPOSE  OF  THE 
report  IS  To  summarize  findings,  to  compare  the  scope 
OF  EACH  of  the  important  efforts,  to  identify  areas 

OF  DIFFICULTY  in  IMPLEMENTING  RESEARCH  FINDINGS,  AND 
TO  M A< E RECOMMENDATIONS  FOR  AN  IMPLEMENTATION  PROGRAM 
THAT  will  obtain  IMMEDIATE  AS  WELL  AS  LONG  RANGE 
GAINS,  (AUTHOR)  (U) 
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SYSTEM  DEVELOPMENT  CORP  SANTA  MONICA  CALIF 

report  on  automated  human  factors  task  data  handling 
research*  tu) 

67  9P  WISE, FRED  H»  i REED  • 

LAWRENCE  E«  i 

contract:  AF  19( 628)-3Mia 

PROj:  AF-I7I0 

task:  171006 

MONITOR:  AMRl  TR-66-U7 

unclassified  report 

availability:  pub.  in  human  FACTORS,  V 9 N2  P18I- 
186  APR  67* 

descriptors:  (*human  factors  engineering,  *data 

PROCESSING),  man  MACHINE  SYSTEMS,  AUTOMATION,  COMPUTER 
PROGRAMMING,  COMMUNICATION  systems,  classification, 
Information  retrieval,  standardization,  electronic 

EQUIPMENT,  AEROSPACE  MEDICINE,  AIRCRAFT  EQUIPMENT  (U) 

identifiers:  aerospace  engineering  (u) 

the  document  reports  on  a joint  research  effort  TO 
exflore  and,  where  possible,  develop  techniques  fop 
efficient  handling  and  processing  of  human  factors 
task  data  generated  in  support  OF  a PERSONNEL 
subsystem  program,  these  techniques  are  being 
DEVELOPED  within  The  CONTEXT  of  an  OVERALL  data 
HANDLING  SYSTEM  CONCEPT  WHICH  WOULD  OPERATE  IN  AN 
AIR  FORCE/NASA/CONTRACTOR  ENVIRONMENT. 

(AUTHOR)  lU) 
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ODC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO*  /7HK13 
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naval  personnel  and  training  research  lab  San  diego 

CALIF 

THE  DEVELOPMENT  OF  A HUMAN  EFFECTIVENESS  FUNCTION 
ALLOCATION  METHODOLOGY  l HEF AM  ) • 

DESCRIPTIVE  note:  INTERIM  REPT.  1968-1969, 

OCT  69  H3P  CONNELLY, MARILEE  N.  JWILLIS, 

JOE  E.  J 

REPT*  NO*  SRM-70-ll 
PROJl  PF39.SI 1 .001 *01 *02 

UNCLASSIFIED  REPORT 


DESCRIPTORS:  (*MaN  MACHINE  SYSTEMS,  COST  EFFECTIVENESS), 

(•PERFORMANCE(HUMAN) , OPTIMIZATION),  NAVAL  RESEARCH, 

personnel  management,  automation,  reviews,  data 

PROCESSING,  MATHEMATICAL  MODELS,  DATA  STORAGE  SYSTEMS, 
HUMAN  FACTORS  ENGINEERING,  FACTOR  ANALYSIS  IU) 

identifiers:  INTERVIEWS 

THE  study  WAS  CONDUCTED  IN  AN  ATTEMPT  TO  MEET  THE 
NAVY’S  NEED  FOR  IMPROVED  METHODS  OF  ASSIGNING 
functions  TO  MEN,  machines,  OR  man/machine 

COMBINATIONS  IN  NEW  SYSTEMS  UNDER  DEVELOPMENT, 

RAPID  DEVELOPMENT  OF  NAVY  technology  HAS 

increased  the  opportunity  to  automate  functions  AND 
TASKS  TRADITIONALLY  performed  by  huhans.  ALTHOUGH 
system  reliability  is  OFTEN  increased  by  automation, 

THE  COST  IS  FREQUENTLY  ALSO  INCREASED.  FACED  WITH 
DEFINITE  mission  REQUIREMENTS  and  LIMITED  FINANCIAL 
RESOURCES,  THE  NAVY  MUST  SELECT  THOSE  FUNCTION 
ALLOCATION  ALTERNATIVES  WHICH  OPTIMIZE  COST/ 

effectiveness  during  the  lifetime  of  the  SYSTEM, 

(AUTHOR)  (u) 
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evaluation  of  the  corrective  maintenance  burden 
prediction  procedure. 
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mar  70  37P  LARSON, ORVIN  A.  5 W . LL I S * 

j OE  E . : 

REPT*  NO.  SRM-70-1H 
PROJJ  PF39.52l.OjH.0j *01 


UNCLASSIFIED  REPORT 


DESCRIPTORS:  (‘ELECTRONIC  EQUIPMENT,  MAINTENANCE), 

( ^PERFORMANCE (HUMAN ) , MATHEMATICAL  PREDICTION),  NAVAL 
RESEARCH,  PERSONNEL  MANAGEMENT,  HUMAN  FACTORS 
ENGINEERING,  Man  machine  systems*  data  PROCESSING  ( u ) 
IDENTIFIERS:  ‘CORRECTIVE  maintenance  (U) 


THE  REPORT  is  TO  OOCUMENT  AN  EVALUATION  OF  THE 
USEFULNESS  OF  The  CORRECTIVE  MAINTENANCE  BURDEN 
(CMB)  PREDICTION  PROCEDURE  TO  APPLIED  SYSTEMS 
RESEARCH.  THE  APPROACH  USED  WAS  TO  ANALYZE  THE 
BASIC  STRUCTURE  OF  CMB  AND  THEN  TO  OPERATIONALLY 
APPLY  CMB  TO  AN  ACTUAL  DEVELOPING  ELECTRONIC 
SYSTEM*  CMB  WAS  APPLIED  TO  TWO  DISSIMILAR  SYSTEMS 
BY  THE  APPLIED  SYSTEMS  PERSONNEL  RESEARCHERS 
ASSIGNED  TO  THOSE  SYSTEMS.  (AUTHOR) 
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DESCRIPTIVE  note:  CONFERENCE  proceedings. 
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REPT • NO.  AGARD-CP-&5 

unclassified  report 

supplementary  note:  presented  at  the  avionics  panel 

technical  symposium  hath)*  held  in  cooperation  with 
THE  AEROSPACE  MEDICAL  PANEL.  THE  FLIGHT  MECHANICS 
panel  and  the  guidance  and  control  panel  of  agard 

at  AMSTERDAM  (NETHERLANDS)  NOV  68.  NATO 

furnished. 

descriptors:  (‘cockpits,  ‘human  factors  engineering). 

ENVIRONMENT.  FLIGHT  -TREWS.  STRESS(PSYCHOLOGY)  , MAN 

machine  systems,  job  analysis,  display  systems,  data 
processing,  training,  design,  personnel  management, 
aviation  safety,  all  weather  AVIATION  (U) 

contents:  the  problems  of  determining  crew 

CAPABILITY  UNDER  STRESS?  PROBLEMS  in  ANALYSIS  and 
measurement  of  INFORMATION  TRANSFER  requirements  and 
effectiveness  for  various  missions:  the  problems  of 

CORRELATING  CREW  TRAINING,  CREW  SIZE  AND  COMPOSITION. 
AND  AUTOMATED  ASSISTANCE!  THE  PROBLEMS  OF  COCKPIT 
design  including  instrumentation  computer/display/ 
CONTROL  SYSTEMS  AND  COMPONENTS!  THE  PROBLEMS  OF 
COCKPIT  INFORMATION  GENERATION!  OPEN  FORUM  FOR 
iNTER-DISCIPLiNARY  DISCUSSIONS!  THE  PROBLEMS  OF 
DERIVING  IN-COCKPIT  AND  HEAd-UP  INFORMATION  DISPLAY 
CONFIGURATIONS!  AND  SESSION  CHAIRMEN,  SUMMARY  AND 
CONCLUSIONS--PRESENTATIONS  TO  WHOLE  ASSEMBLY.  (U> 
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FILE  ORGANIZATION  MODELING  SYSTEM  - USER’S 

MANUAL.  c u ) 

DESCRIPTIVE  note:  FINAL  REPT., 

OCT  69  83P  SENKO, MICHAEL  E»  • ME ADCW , 

HARRIET  R.  i 

CONTRACT!  F30602-69-C-0100 
PROj:  AF-R59H 

TASKS  M59M03 

MONITOR:  RADC  TR-69-392-V0L-2 

unclassified  REPORT 

SUPPLEMENTARY  note:  SEE  ALSO  volume  1.  ad-707  155. 

DESCRIPTORS:  («data  PROCESSING,  DESIGN),  (*MEMORY 

DEVICES,  SELECTION),  COMPUTER  PROGRAMMING,  INFORMATION 
RETRIEVAL,  MANAGEMENT  PLANNING  AND  CONTROL.  COST 
EFFECTIVENESS,  EFFICIENCY,  MATHEMATICAL  MODELS, 
SIMULATION  (U) 

IDENTIFIERS:  *FIlE  STRUCTURES  (U) 


THE  PROTOTYPE  FILE  DESIGN  HANDBOOK  CONTAINS 
EXTENSIVE  QUANTITATIVE  FILE  DESIGN  DISCUS5ION.  THE 
BASIC  FOUNDATION  OF  THE  DISCUSSION  IS  PROVIDED  BY 
TABLES  ANU  GRAPHS  DERIVED  FROM  HUNDREDS  OF  ACTUAL 
MACHINE  AND  SIMULATION  MODEL  RUNS.  THESE  RUNS  TAKE 
INTO  CONSIDERATION  ALL  THE  COMPLEX  CHARACTERISTICS  OF 
REAL-LIFE  ACCESS  METH005  AND  THEREBY  INSURE  AGAINST 

oversimplified  abstractions  which  tend  TO 
OVERESTIMATE  performance.  The  file  designer  can  use 
these  tables  to  obtain  quantitative  estimates  of 
PERFORMANCE  for  analogies  to  his  problem  and  to 
obtain  general  information  WITH  regard  to  trends  and 
discontinuities  in  access  method  behavior,  the  text 

CONTAINS  ui5CU5biUN5  or  GENER Al  i Z A T i unS  TmAi  AFPEaR 
to  BE  VaLIDLT  DERIVABLE  FROM  The  TABLE'S.  FINALLY, 


in  several  instances,  approximate  EQUATIONS  have  been 
provided  to  further  quantify  yhe  generalizations  for 

THE  OESIGNER.  (AUTHOR)  (U) 
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UNCLASSIFIED  REPORT 


DESCRIPTORS:  (^PERSONNEL  MANAGEMENT,  data  PROCESSING), 

(•NAVAL  RESEARCH,  MAN  MACHINE  SYSTEMS), 
SEQUENCES(MATHEMATICS) , SYMBOLS,  AUTOMATION,  SYSTEMS 
engineering,  questionnaires,  HUMAN  factors  engineering, 
JOB  ANALYSIS,  FLOW  CHARTING  < U ) 


the  Report  documents  an  evaluation  of  an  automated 

VERSION  of  THE  OPERATIONAL  SEQUENCE  DIAGRAM  (OSD) 
FOR  USE  IN  PERSONNEL  RESEARCH.  AUTOMATION  Of  THE 
OSD  HEREIN  refers  to  the  use  of  ALPHANUMERIC 
CHARACTERS  TO  REPLACE  GEOMETRIC  SYMBOLS  AND  THE  USE 
OF  non-computerized  automatic  DATA  PROCESSING  UDP) 
METHODS  TO  PRODUCE  THE  OSD.  IN-HOUSE  PERSONNEL 
RESEARCHERS  were  surveyed  to  determine  the  current 
USAGE  OF  OSDS  AND  ThE  USER  PERCEIVED  STRENGTHS  AND 
WEAKNESSES  OF  OSDS  FOR  PERSONNEL  RESEARCH.  THREE 
VARIATIONS  OF  A BASIC  AUTOMATED  OSD  W&RE  DEVELOPED 

and  evaluated,  two  of  the  automated  osd  formats 

WERE  EVALUATf.O  b ) APPLICATION  TO  NAVY  WEAPON  AND 
SUPPORT  SYSTEMS  WHICH  WERE  UNDEL  DEVELOPMENT . 
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UNCLASSIFIED  REPORT 


DESCRIPTORS:  («JOB  ANALYSIS,  human  FACTORS  ENGINEERING), 

(•data  processing,  feasibility  studies),  questionnaires, 
analysis  of  variance,  statistical  processes,  computer 
programming,  naval  research,  theses  iu) 


the  PAPER  DEVELOPS  * QUESTIONNAIRE  To  be  U5eD  in 
determining  the  necessity  OF  various  HUMAN  FACTORS  to 
THE  SUCCESSFUL  PERFORMANCE  OF  ANY  PARTICULAR  JOB* 

included  in  the  proposed  questionnaire  are  fifty- 
eight  CHARACTERISTICS  and  a scheme  for  rating  the 
variables,  a program  is  developed  for  analyzing 
the  data  collected,  a two-way  analysis  of  variance 
by  ranks  is  used  to  DETECT  SIGNIFICANT  DIFFERENCE 
BETWEEN  THE  CHARACTERISTICS,  A 1 - D , CIV.N  A DIFFERENCE 

exists,  a method  similar  TO  ' MULTIPLE  range  test 
is  employed  to  SEPARATE  the  SEVERAL  CHARACTERISTICS 
into  SIGNIFICANCE  GROUPS,  THE  VARIOUS  GROUPS  BEING 
RANKED  ON  AN  ORqINAl  SCALE.  (AUTHOR)  (U) 
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DESCRIPTORS:  (‘FLIGHT  instruments,  DISPLAY  SYSTEMS), 

PROBLEM  SOLVING,  SYSTEMS  ENGINEERING,  EXPERIMENTAL 
OESIGN,  SPECIFICATIONS,  MODELSISIMULATIONS)  , DATA 
PROCESSING,  HUMAN  FACTORS  ENGINEERING,  MISSION  PROFILES, 

performance (human)  , statistical  analysis,  helicopters, 

jet  AIRCRAFT,  PERFORMANCE(ENGINEERING)  (U) 

identifiers:  criteria,  EVALUATION  (u) 

simulation  studies  were  conducted  with  eight 
civilian  and  military  pilot  subjects,  a series  of 
flight  maneuvers  were  performed  using  a hypothetical 
TILT-WING  VEHICLE,  and  the  INTEGRATED  electronic 
VERTICAL  DISPLAY  (IEVD)  WITH  a set  of  conventional 
INSTRUMENTS,  comprehensive  data  acquisition, 
computation  and  online  printout  of  error  scores  were 

UTILIZED,  data  REDUCTION  AND  STATISTICAL  ANALYSIS 
ENSUED  to  DETERMINE  THE  EFFICACY  OF  PERFORMANCE  TO 
the  criteria  mooel  AND  to  The  set  of  CONVENTIONAL 

INSTRUMENTS.  (AUTHOR)  (U) 
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DESCRIPTORS:  (SHUMAN  FACTORS  ENGINEERING,  INFORMATION 

RETRIEVAL),  { • N A V A L PERSONNEL,  DATA  PROCESSING), 

personnel  management,  data  storage  systems,  computer 
programming,  management  planning  and  control,  input 
output  devices,  man  MACHINE  systems,  TRAINING,  time, 
effectiveness  (U) 

identifiers:  new  systems  personnel  requirements  data 

system,  NSPRdSINEW  systems  personnel  REQUIREMENTS  data 
syste,  data  banks  <u> 

a new  personnel  requirements  system  is  being 
developed  for  the  orderly  generation,  maintenance, 
updating,  AND  APPLICATION  of  detailed  task  analysis 
information  THROUGHOUT  the  development  cycle  of 
navy  WEAPON  AND  SUPPORT  SYSTEMS*  THE  PURPOSE  OF 

the  research  reported  herein  has  To  EVALUATE  the 

APPLICABILITY  OF  THE  SYSTEM,  TO  MANIPULATE  HUMAN 
FACTORS  data  in  A MODERN  COMPUTER  ENVIRONMENT. 

(AUTHOR)  (U) 
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DESCRIPTORS!  (*MaN  machine  SYSTEMS,  ANTISUBMARINE 
WARFARE),  ( *Pr:RFORMANCE  ( HUMAN  ) , STATISTICAL  analysis) 
HUMAN  FACTORS  ENGINEERING,  FACTOR  ANALYSIS,  TACTICAL 
SUPPORT,  DATA  PROCESSING,  PERFORMANCE ( HUM AN  ) , 

Simulation,  naval  research,  personnel  management 

a TASK  ANALYSIS  REDUCTION  TECHNIQUE 

(TART)  FOR  COLLECTING  HUMAN  FACTORS  INFORMATION  WAS 
OEVE;."F'ED  and  APPLIED  To  the  ANTI-SUBMARINE  WARFARE 
TACTICAL  DATA  SYSTEM.  TaRT  IS  A SPECIFIC  PROCEDURE 

for  analyzing  the  man/machine  interface:  which  allows 
the  researcher  to  ANALYZE  sequential  PROPERTIES  of 
the  MAN/MACHINE  interaction,  the  technique  is  based 
ON  AN  ANALYSIS  OF  THE  INTERFACE  AT  A TASK  LEVEL  AND 
USES  closed  CIRCUIT  TELEVISION  AND  VIDEO  TAPE 
RECORDING  APPARATUS.  A TRIAL  APPLICmTION  WAS 
PERFORMED  USING  FOUR  AIR  OETECTOR/VR ACKERS  WHO  WERE 
PRESENTED  A ONE-HOUR  AIR  SCENARIO  IN  THF.  ANTI- 
SUBMARINE warfare  tactical  data  system,  the  results 

SECTION  PRESENTS  VARIOUS  BREAKDOWNS  CF  THE  TART 

data  and  indicate  that  tart  can  provide  valuable 

INSIGHT  INTO  MAN/MACHINE  DESIGN  AND  TRAINING 

effectiveness  decisions,  (author) 
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Computers,  analysis  of  variance,  teletype  systems, 
television  display  systems,  factor  analysis,  human 
factors  engineering,  time  sharing,  universities,  law  t u ) 
identifiers:  man  computer  interactions,  remote 

computer  consoles  (u> 

THE  OBJECTIVE  OF  THE  RESEARCH  METHODOLOGY  PROJECT 
IS  TO  EXAMINE  THE  MaN-MACHINE  INTERACTION  WHICH  TAKES 
PLACE  AT  THE  REMOTE  CONSOLE  OF  A TIME-SHARED 
COMPUTER.  AN  ANALYTICAL  TECHNIQUE  UTILIZING  A 
MULTIVARIATE  DISCRIMINATE  ANALYSIS  IS  EMPLOYED  IN 
ORDER  To  COMPARE  BEHAVIOR  AT  DIFFERENT  CONSOLES, 

FROM  THIS  DISCRIMINATE  ANALYSiS.  SOME  CRITICAL 
DIFFERENCES  BETWEEN  CONSOLES  ARE  IDENTIFIED  AND 
MEASURED-  (AUTHOR)  (U> 
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UNCLASSIFIED  report 
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control*  digital  computers,  TELETYPE  SYSTEMS  (U) 

identifiers:  TELETYPE  systems  (U) 


today,  an  increasing  number  of  COMPUTER  systems  are 
useo  interactively  by  their  user  communities. 

INTERACTIVE  USE  OF  COMPUTERS,  INVOLVING  MORE 
PROLONGED  MAN-MACHINE  contact  than  non-interactive 
USE,  REQUIRES  A WELL  HUMAN  ENGINEERED  USER-SYSTEM 
INTERFACE,  the  INTERACTIVE  USER»S  PERFORMANCE--HIS 
RATE  OF  DOING  WORK  AND  HIS  ABILITY  AND  DESIRE  TO 
UTILIZE  SYSTEM  C AP AB I L I T Y -- I S A SENSITIVE  FUNCTION  OF 
THE  SUCCESS  OF  THIS  HUMAN  ENGINEERING.  IN  TURN,  THE 
COMPUTER  SYSTEM'S  EFFECTIVENESS  DEPENDS  ON  ACHIEVING 

A satisfactory  level  of  user  performance  with 

REASONABLE  EFFICIENCY.  THE  PAPER  IS  CONCERNED  WITH 
THE  HUMAN  ENGINEERING  OF  CONNECTING  TYPEWRITERLIKE 
TERMINALS  TO  GENERAL  PURPOSE  TIME-SHARING  SYSTEMS. 
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MANAGEMENT,  data  PROCESSING).  ( ^PROGRAMMED  INSTRUCTION, 
ADAPTIVE  SYSTEMS),  MANAGEMENT  ENGINEERING,  HUMAN  FACTORS 
ENGINEERING,  COMPUTER  PROGRAMMING,  TEACHING  METHODS, 
SELECTION,  TEST  CONSTRUCTIONIPSYCHOLOGY)  , MATHEMATICAL 
PREDICTION,  SEGUENCES(MATHEMATICS)  (U) 

identifiers:  COMPUTER  aided  instruction,  data  banks, 

•data  MANAGEMENT  (U) 

THE  REPORT  DESCRIBES  THE  APPROACH  USED  AND  THE 
PROGRESS  MADE  IN  THE  APPLICATION  OF  EXISTING 

knowledge  and  technology  tc  the  test  of  computerized 

TECHNIQUES  WHICH  INCORPORATE  ADAPTIVE  TRAINING 

conceptsand  improved  techniques  for  the  prediction  OF 
naval  flight  student  training  success,  because 

THESE  COMPUTERIZED  TECHNIQUES  REQUIRE  A UNIQUE 
COMBINATION  OF  SPECIAL  DATA  INPUTS,  DATA  FILE 
ORGANIZATION,  And  SPECIFIC  COMPUTER  software  ROUTINES 
TO  PROCESS  THE  FILE  DATA,  THIS  COMBINATION  IS  CALLED 

a data  management  system,  the  system  will  consist 

of  a NEWLY  0EFINED  data  BANK  AND  FILE  ORGANIZATION  OF 
student  pilot  selection,  performance  and 
administrative  data;  computerized  techniques  for 
processing  these  data  are  developed  to  support  a 
SERIES  of  FOURTEEN  system  modules,  when  IMPLEMENTED 
THE  DATA  MANAGEMENT  SYSTEM  IS  EXPECTED  TO  PROVIDE 
IMPROVED  PROCEDURES  FOR  THE  HANDLING  OF  STUDENT  PILOT 
TRAINING.  THESE  IMPROVED  PROCEDURES  CAN  BE  EXPECTED 

to  result  in  reduceo  attrition  in  the  flight 
syllabus,  more  effective  placement  of  students  in  the 
pipelines,  in  possible  changes  in  the  flight  syllabus 

CONTENT,  FLIGHT  HOURS,  AND  SYLLABUS  DURATION  FOR 
CERTAIN  STUOENTs.  (AUTHOR)  (U) 
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APPLIED  PSYCHOLOGICAL  SERVICES  JNC  WAYNE  PA  SCIENCE 

cEf  :r 

manual  of  instructions  for  the  analytic 

profile  system,  (U) 

OEC  70  37P 

REPT*  no.  APS-7071-H 
CONTRACTS  N0001H-6&-C-0183 
PROJJ  NR- l 96-076 

unclassified  report 


descriptors: 

ENGINEERING) 

ENGINEERING) 

STATISTICAL 

PROCESSING 

identifiers: 


(•DISPLAY  SYSTEMS,  HUMAN  FACTORS 
, (‘PSYCHOLOGICAL  TESTS,  HUMAN  FACTORS 
, MAN  MACHINE  SYSTEMS,  INSTRUCTION  MANUALS, 

processes,  factor  analysis,  coding,  data 

<u> 

EVALUATION  (U) 


INFORMATION  IS  PRESENTED  REGARDING  THE  APPLICATION, 
SCORING,  AND  INTERPRETATION  OF  THE  ANALYTIC 
PROFILE  SYSTEM,  A PSYCHOMETRIC  TECHNIQUE  FOR 
PERFORMING  A HUMAN  FACTORS  EVALUATION  OF  THE  VISUAL 
DISPLAYS  IN  A MAN-MACHINE  SYSTEM.  A REVIEW  OF  THE 
RESEARCH  PERFORMED  during  The  development  OF  THE 
TECHNIQUE  IS  INCLUDED.  (AUTHOR) 


(U) 
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ARMY  TEST  AND  EVALUATION  COMMAND  ABERDEEN  PROVING  GROUND 
MD 


human  factors.  (u» 

DESCRIPTIVE  note:  final  kept*  ON  materiel  test  PROCEDURE. 

DEC  70  22? 

REPT*  NO*  MTP-7-3-510 
PRO J • AMCR-310-6 

unclassified  report 


descriptors:  < -human  factors  engineering,  test  methods), 

test  equipment,  noise,  visibility,  environment,  military 
facilities,  control  systems,  display  systems, 
installation,  reliability,  maintenance,  saf:.ty,  data 

PROCESSING  !U) 

identifiers:  'AVIONICS,  -common  ENGINEERING  test 

PROCEDURES,  EVALUATION  !U> 

human  factor  considerations  applicable  to  aviation 
ARMAMENT  and  AVIONICS  are  described. 

(AUTHOR)  (U) 
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human  resources  research  organization  Alexandria  va 
man  in  control  of  highly  automated  systems. 


MAY  71  IMP  AMMERMAN, HARRY  L.  5 MELCH I NG , 

WILLIAM  H » J 

REPT*  NO*  HUMRRO  PROFESSIONAL  PAPER-7-71 
CONTRACTS  DAHC19-70-C-0012 


UNCLASSIFIED  REPORT 

supplementary  note:  presented  at  the  annual  army 

HUMAN  FACTORS  RESEARCH  AND  DEVELOPMENT  CONFERENCE 
( 1 6TH ) . FORT  BLISS,  TEXAS  OCT  70. 

DESCRIPTORS:  (•PERFaRMANCEIHUMAN) » COMMAND  ♦ CONTROL 

SYSTEMS!,  (•AUTOMATION,  *MAN-MACHINE  SYSTEMS),  CONTROL 
panels,  decision  making,  reliability,  human  engineering, 
factor  analysis  (U) 

the  identification  of  wh  at  man  should  do  as  a 
decision  maker  and  CONTROLLER  in  the  NEWLY  EVOLVING 
MAN-MaCHINE  systems  is  considered,  among  the  topics 

DlSCUSSEO  ARE  MAN’S  UNDERLYING  BASIC  FUNCTIONS  IN  A 
COMPLEX  SYSTEM,  TASK  ACTIVITIES  FOR  INDIVIDUAL  JOBS 

and  their  analyses,  and  training  and  the  design  of 

OPERATIONAL  JOB  POSITIONS.  (AUTHOR)  (U> 


UNCLASSIFIED 


unclassified 
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AD-728  529  5/8  5/9 

OHIO  STATE  UNIV  RESEARCH  FOUNDATION  COLUMBUS 

CONCERNING  the  evaluation  and  aggregation  of 
probabilistic  evidence  bt  man-machine 

SYSTEMS,  ( u ) 

89  1 2P  SCHUM, DAVID  A.  5 

CONTRACT:  AF  33U15J-22R8 

PROJ:  AF-718M 

task:  7ibro3 

MONITOR:  AMRL  TR-69-1R3 

unclassified  report 

availability:  PUB*  in  processings  of  the  congress 

ON  INFORMATION  SCIENCES  AND  TECHNOLOGY  (3RD), 

P337-3H7. 

SUPPLEMENTARY  NOTE  J PREPARED  IN  COOPERATION  WITH  RICC 
UNIV.,  HOUSTON,  TEX. 

DESCRIPTORS:  ( »MaN-MaCHINE  SYSTEMS, 

•PERFORMANCE(HUMAN) ) , HUMAN  ENGINEERING*  AUTOMATION, 

probability,  decision  theory,  statistical  analysis, 
performance  tests,  simulation  iu) 

IDENTIFIERS:  BAYES  Theorem,  BAYESIAN  ANALYSIS, 

Information  processings  psychology > (u) 

the  report  describes  some  of  the  features  of 

PRESENT  RESEARCH  ON  MAN’S  ROLE  IN  DIAGNOSTIC  SYSTEMS 
and  DISCUSSES  The  Manner  IN  which  system  performance 
CRITERION  problems  have  AFFECTED  these  efforts. 

(AUTHOR)  (U) 
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aerospace  medical  research  lab  wright-patterson  afb 

OHIO 

DISPLAY  DESIGN  for  ELECTRONIC  COUNTERMEASURES 
APPLICATION--SCOPE  SIZE  AND  THREAT 

OENSlTY.  (U) 

DESCRIPTIVE  NOTE!  FINAL  TECHNICAL  REPT.  OCT  70-JAN  71# 
JUL  7 1 29P  TH0R8URN, DAVID  E.  {SHARP, 

EARL  D»  »KANA, WILLI  AM  N.  SLYONSiJOHN  P«  i 
REPT.  NO.  AMRL-TR-71-69 
PROJI  AF-718H 
TASK:  718HI0 

UNCLASSIFIED  REPORT 


DESCRIPTORS:  (*HUMAN  ENGINEERING,  ^DISPLAY  SYSTEMS), 

(•ELECTRONIC  COUNTERMEASURES,  DISPLAY  SYSTEMS),  RADAR 

equipment,  viewing  screens,  performance(human) , desig(u) 
identifiers:  COMPUTER  GRAPHICS  (U) 

SUBJECTS  WERE  REQUIRED  TO  IDENTIFY  THREAT  SYMBOLS 
ON  A SIMULATED  ELECTRONIC  COUNTERMEASURES  «ECM) 

SCOPE  DISPLAY  WHILE  PERFORMING  A SlNGLE-AXlS,  F l RST- 
ORDER,  UNSTABLE  COMPENSATORY  TRACKING  TASK. 

PERFORMANCE  WITh  3-  AND  *»- 1 NCH-D I AMETER  DISPLAY 
SCOPES  WAS  COMPARED.  A REPEATED-MEASURES 
EXPERIMENTAL  DESIGN  WAS  USED  INVOLVING  TWO  DIFFERENT 

30-minute  Test  missions  --  each  varying  in  threat 

DENSITY  from  0 TO  U*  TWENTY  RIGHT-HANDED  MALE 
COLLEGE  STUDENTS  SERVED  AS  SUBJECTS.  BY  COMPARING 
SUBJECT  PERFORMANCE  AT  THE  VARIOUS  THREAT  DENSITIES 
IT  WAS  DETERMINED  THAT  7 WAS  THE  MAXIMUM  NUMBER  OF 
THREATS  THAT  A SUBJECT  COULD  EFFECTIVELY  PROCESS  WITH 
EACH  SCOPE  SIZE.  RESULTS  SHOWED  NO  STATISTICALLY 
SIGNIFICANT  DIFFERENCE  IN  PERFORMANCE  BETWEEN  THE  3- 
INCH  AND  THE  M-INCH  SCOFES.  (AUTHOR)  (U) 


UNCLASSIFIED 
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SL'NKER-RAHO  CORP  WESTLAKE  VILLAGE  CALIF  ELECTRONIC 
SYSTEMS  OIV 


COMPARATIVE  ANALYSIS  OF  HUMAN  RELIABILITY 
MODELS. 


(U> 


descriptive  note;  final  rept., 

NOV  71  H8 l P ME ISTER, DAVID  5 

Rept*  no*  loo7h-iu7 
contract:  N0002M-71-C-1257 


UNCLASSIFIED  REPORT 


DESCRIPTORS:  (*PeRFORMANCEIHUMAN>  * MATHEMA’.  Ical 

PREDICTION),  < *MaN-MaCHInE  SYSTEMS,  PERFORMANCE ( HUMAN  ))  , 

reliability,  data  processing  systems,  data  storage 

SYSTEMS,  HUMAN  ENGINEERING,  FACTOR  ANALYSIS, 
MAINTAINABILITY,  SIMULATION  (U) 

identifiers:  RECOMMENDATIONS,  «DATa  banks, 

evaluation  <u> 


the  purpose  of  the  study  was  to  describe,  analyze 

and  COMPARE  AVAILABLE  MODELS  AND  METHODS  FOR  MAKING 
QUANTITATIVE  PREDICTIONS  OF  HUMAN  PERFORMANCE  IN  MAN- 
MACHINE  SYSTEMS.  THE  22  METHODS  REVIEWED  WERE 
DIVIDED  INTO  THOSE  RELATING  TO  OPERABILITY  AND 
MAINTAINABILITY;  OPERABILITY  MODELS  FURTHER  SUBDIVIDE 
INTO  ANALYTIC  (NON-SImUlATION)  AND  SIMULATION 

models,  each  MODEL  was  analyzed  in  TERMS  of  goals, 
ASSUMPTIONS,  scope,  PARAMETERS,  data  REQUIREMENTS, 
procedures  and  validation/application  studies,  the 

REPORT  PROVIDES  REQUIREMENTS  FOR  DEVELOPMENT  OF  INPUT 
DATA  BAnKS  AND  DATA  PRESENTATION  FORMATS.  THE  MOST 
RECENT  STUDIES  AND  THE  STATE  OF  THE  ART  OF  HUMAN 
RELIABILITY  PREDICTION  ARE  REVIEWED. 

RECOMMENDATIONS  FOR  FURTHER  RESEARCH  ARE  MADE, 

CENTERING  AROUND  A SURVEY  OF  USER  NEEDS  FOR 

predictive  DATA.  (U) 
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HUMAN  ENGINEERING  LABS  ABERDEEN  PROVING  GROUND  MD 

EXPERIMENTS  UTILIZING  COMM AND /C ONTROL 

simulator*  I*  ON-LINE  partial  data 

reduction  in  reaction  TIME  EXPERIMENTS*  (U) 

DESCRIPTIVE  note:  TECHNICAL  NOTE. 

DEC  71  3 1 P DAVIS, C*  JANE  5 

REpT*  NO*  HEL-TN-5-7 l 

unclassified  report 


descriptors:  (•REACTIONIPSYCHOLOGYI  , REFLEXES), 

(•SIMULATORS,  PERFORmANCEIHUMAN) ) , COMMAND  AND  CONTROL 
SYSTEMS,  DATA  PROCESSING,  DISPLAY  SYSTEMS,  COMPUTER 

programs,  human  factors  engineering  c u j 

IDENTIFIERS:  on  line  SYSTEMS,  DATA  REDUCTION  (U) 

REACTION  TIME  EXPERIMENTS  WERE  CONDUCTED  ON  A 

command/control  simulator  system*  the  system 
consists  of  three  computer-driven  displays  WITH 
peripheral  control  devices,  a program  for  on-line 
partial  data  REDUCTION  during  EXPERIMENTAL  RUNS  was 
developed,  this  program  was  written  for  the 

VARIAN  620  I AND  is  ADAPTABLE  TO  SIMILAR  MINI- 
COMPUTERS* (AUTHOR)  (U) 
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AO-73 7 266  9/2  17/2 

ANALYTICS  INC  ARLINGTON  VA 

AN  INVESTIGATION  INTO  SOFTWARE  STRUCTURES  FOR 
MAN/MACHINE  interactions. 

DESCRIPYIVE  NOTE*.  FINAL  TECHNICAL  REPT.. 

FEB  72  87P  N I CHOLSON , R I CHARD  M.  ; 

WIGGINS , BRYAN  0.  JSlLVER.CARL  A.  5 
CONTRACT!  N0001R-71-C-0283 
PRO J » NR-196-I03 

unclassified  REPORT 


DESCRIPTORS:  (*DaTA  PROCESSING.  NAVAL  OPERATIONS), 

(•COMMAND  AND  CONTROL  SYSTEMS.  HUMAN  FACTORS 
ENGINEERING),  (-COMPUTER  PROGRAMMING,  INFORMATION 
RETRIEVAL),  MAN  MACHINE  SYSTEMS,  DECISION  MAKING  <U) 

IDENTIFIERS:  man  MACHINE  SYSTEMS,  -MANAGEMENT 

INFORMATION  SYSTEMS,  INFORMATION  SYSTEMS  (U> 

THE  CURRENT  TREND  IN  COMMAND  AND  CONTROL/ 

INFORMATION  SYSTEMS  WJThIN  THE  NAVY,  TOWARD  GREATER 
USE  OF  INTERACTIVE  CAPABILITIES,  HAS  THE  EFFECT  OF 
BRINGING  THE  TRUE  •USER’-’-THE  CFCISION-MAKER--INTO 
DIRECT  CONTACT  WITH  THE  SYSTEM,  RATHER  THAN  USING  A 
PROGRAMMER  AS  AN  INTERMEDIARY.  IT  IS  THEREFORE 
NECESSARY  that  THE  SYSTEM  DESIGNER  ORIENT  The  man/ 
MACHINE  COMMUNICATION  LESS  TOWARD  HIS  OWN  PROGRAMMING 
community  AND  MORE  TOWARD  A USER  WHOSE  familiarity 
WITH  COMPUTER  DEVICES  AND  TERMINOLOGY  IS  SOMEWHAT 
LESS  than  HIS  OWN.  for  A CLEAR  VIEW  OF  iXZ  TYPICAL 
USER  ANq  THE  FUNCTIONS  HE  AND  THE  SYSTEM  PERFORM,  A 
SURVEY  OF  RECENT  NAVY  SYSTEMS  IS  DESCRIBED.  A 
REVIEW  OF  THE  LITERATURE  IN  information  SYSTEMS  TO 
OETERMINE  The  AVAILABILIiY  of  INFORMATION  USEFUL  TO 
the  SYSTEM  DESIGNER  IN  INTERACTIVE  SOFTWARE 
PERFORMANCE  IS  PRESENTED*  FINALLY,  A RESEARCH 
PROGRAM  TO  DERIVE  The  NEEDED  INFORMATION  IS  PROPOSED. 
(AUTHOR)  (U) 
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AO«? 38  322  5/10  5/2 

bunker-ramo  corp  westlaxe  village  calif 

development  of  a human  performance 
reliability  Data  systems  PHASE  I. 

DESCRIPTIVE  notes  final  rept., 

OEC  71  1 6.}P  MEISTER, DAVID  S H I LLS  t ROBERT 

G*  » 

CONTRACTS  F33615*/a-C«lSl8 
PRO J • AF-718R 

Task:  718809 

MONITORS  AMRL  TR-71-8? 

UNCLASSIFIED  REPORT 


descriptors:  ( ‘Performance i human ) , •reliability),  (»data 

processing,  *human  factors  engineering),  i*man  machine 
SYSTEMS.  ‘INFORMATION  RETRIEVAL),  CLASSIFICATION  (U) 

THE  HUMAN  PERFORMANCE  RELIABILI  TY  ( HPR ) DATa 
SYSTEM  DEVELOPED  CONSISTS  OF  ASSUMPTIONS,  GOALS  AND 
DEFINITIONS,  A STRUCTURE  for  CLASSIFYING  data 
ELEMENTS,  PROCEDURES  FOR  DEVELOPING  A DATA  BANK  AND 
PROCEDURES  FOR  RETRIEVING  HPR  DATA  FROM  THAT  BANK. 

THE  ’‘EART  OF  THE  HPR  SYSTEM  IS  A TAXONOMIC 

structure  for  classifying  both  general  behavioral  and 
man-mach.ne  specific  studies,  studies  are 

CLASSIFIED  IN  TeRMS  OF/THE  EEHAVIORAL  FUNCTION 
PERFORMED,  the  STIMULI  PRESENTED  and  the  EQUIPMENT 
USED  TO  RESPOND,  ENVIRONMENTAL,  SUBJECT  AND  TASK 
CHARACTERISTICS,  the  END  PRODUCT  OF  THE 
CLASSIFICATION  is  A DESCRIPTOR  used  to  retrifve  data, 
data  are  RETRIEVED  by  FIRST  ENCODING  A QUESTION 
ASKED  OF  THE  HPR  SYSTEM,  !•£•  BY  TRANSLATING  THE 
QUESTION/ INTO  DESCRIPTOR  CATEGORIES.  THE  SYSTEM 
THEN  OPERATES  ON  THE  BASIS  OF  'AND/OR ' LOGIC  TO  SORT 

progressively  Through  the  various  categories  'iO 

ACHIEVE  THU  CLOSEST  POSSIBLE  MATCH  WITH  THE  ENTRY 

descriptor,  thus,  the  precise  answer  to  the 
question  asked  CAN  be  retrieved,  assuming  that  the 

data  BANK  CONTAINS  APPROPRIATE  DATA.  (AUTHOR)  (U) 


unclassified 
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DEFENSE  DOCUMENTATION  CENTER  ALEXANDRIA  VA 
MAN-MACHINE  interaction. 

DESCRIPTIVE  NOTE  5 REPORT  BIBLIOGRAPHY  DEC  53-MAR  72. 

NOV  72  238P 

REPT*  NO.  DDC-7AS-72-71 

UNCLASSIFIED  REPORT 


DESCRIPTORS:  (*MaN  MACHINE  SYSTEMS,  •BIBLIOGRAPHIES), 

INTERACTIONS,  HUMAN  FACTORS  ENGINEERING*  ADAPTIVE 
CONTROL  SYSTEMS,  ADAPTIVE  SYSTEMS,  CONTROL  SYSTEMS, 
COMPUTERS,  DECISION  MAKING,  FLIGHT  CONTROL  SySTEMS, 
PERFORMANCE(HUMAN) , PERFORMANCE(ENGINEERING)  , PILOTS, 

personnel  management,  systems  engineering,  artificial 
intelligence 

THE  ANNOTATED  REFERENCES  INCLUDE  REPORTS  WHICH 
STUDY  THE  HUMAN  FACTORS  INVOLVED  IN  SOLVING  AnD 
LEARNING  MAN-MACHINe  INTERACTIONS,  AS  WELL  aS  THE 
EFFECTIVE  USE  OF  MEN  IN  SYSTEM  DESIGN.  THE  INDEXES 
INCLUDED  ARE  CORPORATE  AUTHOR-MONITORING 
AGENCY,  AND  SUBJECT,  (AUTHOR) 
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ILLINOIS  UN  I V Sa-'OY  AVIATION  RESEARCH  LAB 

VISUAL  TIME  COMPRESSION;  I*  PROGRAMMED 
LOGIC  FOR  AUTOMATED  TEMPORAL  EXPERIMENTATION, 


7 7.  9 P SCANLAN.L 

TERRY  L.  5 

REPT*  NO*  ARL-72-30/AF05R-72-18 
CONTRACT!  F99620-70-C-0105 
PROJI  AF-9778 

MONITOR:  AFOSR  TR-72-2H37 


SCANLAN, LAWRENCE  A*  i HUMMEL  , 


UNCLASSIFIED  REPORT 

availability:  pub',  in  proceedings  of  the  annual 

MEETING  OF  human  FACTORS  SOCIETY  I16TH>,  LOS 
ANGELES,  CALIF*.  17-19  OCT  72  P160-U5  1972. 
SUPPLEMENTARY  note:  SEE  ALSO  ad-753  7H&. 

DESCRIPTORS:  <*DISPLaY  SYSTEMS,  *RADAR  SIGNALS),  TIME, 

BRIGHTNESS,  COMPUTERS,  HUMAN  FACTORS  ENGINEERING, 
RECORDING  SYSTEMS  ( U ) 


APPARATUS  FOR  The  AUTOMATIC  presentation  of 
VISUALLY  TIME-COMPRESSED  STIMULI  IS  described,  the 
SYSTEM  consists  of  A COMPUTER-CONTROLLED  VIDEO  tape 
recorder  and  associated  hardware  AND  SOFTWARE. 
steps  involved  in  the  generation  of  video  tape 
RECORDINGS  DEPICTING  moving  targets  in  radar  CLUTTER 
are  DESCRIBED.  RECORDINGS  WERE  FURTHER  TRANSFORMED 
TO  OBTAIN  TIME-COMPRESSED  DISPLAYS  HAVING  DIFFERENT 
TIME-COMPRESSION  RATIOS  AND  TARGET  BRIGHTNESS  LEVELS* 
(AUTHOR)  (U) 


UNCLASSIFIED 

ODC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO.  /2HKI3 

AO-753  86R  5/5  6/11 

ROYAL  AIRCRAFT  ESTABLISHMENT  FARNBCROUGH  (ENGLAND) 

A projected  grid  method  for  RECORDING  The 

SHAPE  OF  THE  HUMAN  FACE.  CU> 

DESCRIPTIVE  note:  TECHNICAL  REPT., 

SEP  71  33P  COBB.J.  ! 

REpT*  NO*  RAE-TR-7118R 
MONITOR!  DRIC  BR-28791 

UNCLASSIFIED  REPORT 


DESCRIPTORS:  ( *FaCE ( ANATOMY  ) , ANTHROPOMETRY), 

(•ANTHROPOMETRY,  DATa  PROCESSING).  (‘OXYGEN  MASKS, 

DESIGN),  CONFIGURATION,  HUMAN  FACTORS  ENGINEERING, 

instrumentation,  experimental  design  (U) 

identifiers:  *grjd  method  (U) 

the  Report  describes  the  work  carried  out  to  design 

AN  EQUIPMENT  WHICH  WOULD  QUICKLY  AND  CHEAPLY  RECORD 
THE  SHAPES  OF  A LARGE  NUMBER  CF  HUMAN  FACES,  IT  IS 
INTENDED  FOR  USE  IN  AN  ANTHROPOMETRIC  SURVEY  WITH  A 
VIEW  TO  PROVIDING  DATA  FOR  A PROJECT  AIMED  AT 
IMPROVING  THE  FIT  AND  COMFORT  OF  OXYGEN  MASKS  FOR 
SERVICE  USE.  THE  DATA  WILL  BE  EXAMINED  TO 
DISCOVER  A PARAMETER  OF  THE  HUMAN  FACE  WHICH  CAN  BE 
USED  TO  DETERMINE  WHICH  MASK  SIZE  IS  BEST  SUITED  TO  ' fj 

ANY  INDIVIDUAL.  A SIMPLE,  QUICK  AND  ADEQUATELY 
ACCURATE  EQUIPMENT  FOR  RECORDING  ONE  SIDE  OF  THE  FACE 
HAS  BEEN  DEVELOPED  FROM  AN  EARLIER  DESIGN  AND 
INCLUDES  SEVERAL  REFINEMENTS  TO  SIMPLIFY  THE 
ANALYSIS.  The  ACCURACY  of  the  EQUIPMENT  HAS  BEEN 
MEASURED  AND  is  WITHIN  THE  REQUIRED  ONE  MILLIMETRE. 

(AU7HOR)  (U) 
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ROWLAND  AND  CO  HADDONFIELO  N J 

ANNUAL  REPORT  In  SUPPORT  OF  ADVANCED 

DEVELOPMENT  OBJECTIVE  **3-135  HUMAN  FACTORS 

TECHNOLOGY.  (U) 

DESCRIPTIVE  Note:  ANNUAL  REPT.  NO*  3 , 16  MAY-15  NOV 

7 2 1 ON  PHASE  l , 

NOV  72  125P  ROWLAND , GEORGE  E.  5MARLOWE» 

EDWARD  5 ESCOBAR , CARLOS  sGOELiSHULLY  M.  { 

MONTEMERLOi MELVIN  5 

REPT.  NO.  R/C-72-Il-ill 

CONTRACT!  N0001H-72-C-0520 

PROJl  NR-15N-353 

UNCLASSIFIED  REPORT 

SUPPLEMENTARY  note:  SEE  ALSO  REPORT  dated  15  may  72, 

Ad-71*1*  98**. 

DESCRIPTORS;  (’PILOTS,  *NAVAL  TRAINING), 
(•PERFORmANCE(HUmaN) , «DATA  PROCESSING),  HUMAN  FACTORS 

engineering,  personnel  management,  feedback,  programmed 
instruction,  students,  management  engineering,  adaptive 
systems,  decision  making,  computer  programming  (u) 

identifiers:  *0ATA  MANAGEMENT  «U) 

THE  REPORT  DESCRIBES  THE  CONTINUED  DEVELOPMENT  OF  A 
DATA  MANAGEMENT  SYSTEM  (DMS)  and  a STUDENT 
MANAGEMENT  SYSTEM  ISMS)  FOR  USE  IN  THE  NAVAL 
STUDENT  PILOT  TRAINING  PROGRAM.  THE  SMS  WILL  BE 
SQUADRON-BASED  ANO  WILL  SECURE,  PROCESS  AND  FEED  BACK 
5TU0ENT  TRAINING  PROGRESS  AND  OUTCOME  PERFORMANCE 
DATA  TO  SQUADRON  PERSONNEL.  THIS  SYSTEM  WILL 
IMPROVE  THE  DF.CISION-MAKING  INVOLVED  IN  THE 
MANAGEMENT  OF  THE  STUOENT  AVIATOR.  A FAMILY  OF 
FEEDBACK  PRODUCTS  WaS  DEVELOPED.  PROVISIONS  FOR 
ADAPTIVE  TRAINING  ARE  DISCUSSED*  THE  CAPABILITIES 
AND  LIMITATIONS  OF  CURRENT  TECHNIQUES  IN  THE  HANDLING 
OF  STUDENT  PILOTS  AND  THE  AVAILABILITY  OF  NEW  OPTIONS 
ARE  DESCRIBED.  THE  LIMITATIONS  IMPOSED  BY  NoRM- 
REFERENCED  MEASUREMENT  DATA  ARE  CITED.  OPTIONS  FOR 
THE  DEVELOPMENT  OF  CRITERION-REFERENCED  MEASURES  ARE 
IDENTIFIED.  (AUTHOR)  (U) 
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UNCLASSIFIED  REPORT 


DESCRIPTORS:  <*MaN  MACHINE  SYSTEMS,  SIMULATION),  !*HUMAN 

factors  engineering,  simulation),  data  processing, 
regression  analysis,  experimental  design,  mathematical 
models  ( u ) 

identifiers:  COMPUTERIZED  SIMULATION  (U) 

although  the  traditional  experimental  techniques 
employed  by  behavioral  scientists  are  considered 

INADEQUATE  FOR  aPPLIEO  studies  OF  HUMANS  OPERATING 
within  a man-machine  system,  researchers  HAVE  been 
reluctant  to  adopt  improved  methodologies,  this 
reluctance  IS  ATTRIBUTED  to  INADEQUATE  means  of 
EVALUATING  those  METHODOLOGIES  in  CURRENT  use  AND  TO 
INVESTIGATORS*  LACK  OF  EXPERIENCE  WITH  NEW 
METHODOLOGIES,  it  is  PROPOSED  THAT  A COMPUTER 

program  which  simulates  data  generated  by  laboratory 

EXPERIMENTS  CAN  RESOLVE  BOTH  THESE  PROBLEMS  QUICKLY 
AND  ECONOMICALLY.  THE  PRIMARY  PURPOSE  OF  THe 
CURRENT  PAPER  IS  TO  ESTABLISH  THAT  SUCH  A MODEL  FOR 
EXPERIMENT  SIMULATION  CAN  BE  DEVELOPED*  THE  REPORT 
OUTLINES  THE  BASIC  CHARACTERISTICS  OF  ThE  SIMULATION 
MODEL,  WHICH  ASSUMES  THE  FORM  OF  A POLYNOMIAL 
REGRESSION  EQUATION.  NEXT  IT  IDENTIFIED  AND 
DISCUSSES  MANY  OF  THE  FACTORS  THAT  USUALLY  OPERATE  IN 
human  factors  engineering  experiments. 
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UNCLASSIFIED  report 


SUPPLEMENTARY  note:  report  on  identification  and 

CLASSIFICATION  OF  HUMAN  HEEDS  IN  THE  MILITARY  FACILITY. 


DESCRIPTORS:  (^INFORMATION  RETRIEVAL*  human  FACTORS 

ENGINEERING),  (‘HUMAN  FACTORS  ENGINEERING,  MILITARY 
FACILITIES),  BUILDINGS,  DESIGN,  BEHAVIOR,  COMPUTERS 
IDENTIFIERS:  ‘INFORMATION  SYSTEMS 


(U) 

(U) 


THE  PRELIMINARY  REPORT  SUMMARIZES  PROGRESS  TO  DATE 
ON  DEVELOPMENT  OF  AN  INFORMATION  SYSTEM  TO  SERVICE 
THE  IDENTIFICATION  AND  CLASSIFICATION  OF  HUMAN  NEEDS 
IN  THE  MILITARY  FACILITY.  THE  SYSTEM  WILL  BE  USED 
TO  DEVELOP  INFORMATION  FOR  DESIGN  DECISIONS.  AT 
PRESENT,  BEHAVIORAL  AND  DESIGN  THEORIES  HAVE  BEEN 
REVIEWED,  AND  HAVE  PLAYED  AN  IMPORTANT  PART  IN 
FORMULATING  THE  PILOT  INFORMATION  SYSTEM.  T HE 
SYSTEM  IS  RESPONSIVE  TO  THE  REQUIREMENTS  OF  BOTH  THE 
RESEARCHER  AND  THE  DESIGNER,  WITH  DATA  CATEGORIZED 
AND  TRANSLATED  THROUGH  THE  ‘RELATIONSHIP  SENTENCE.* 
AMENABLE  TO  COMPUTER  INPUT,  STORAGE  AND  DATa 
RETRIEVAL,  THE  RELATIONSHIP  SENTENCE  IS  A STATEMENT 
OF  RELATION  BETWEEN  CONSTRAINTS,  USER  ACTIVITIES,  AND 
physical  characteristics.  THE  STRUCTURE  OF  THE 
RELATIONSHIP  SENTENCE  IS  THOUGHT  TO  BE  COMPLETE 

engughfor  easy  gathering  OF  data  from  existing 

STUDIES,  YET  SUFFICIENTLY  FLEXIBLE  TO  ALLOW 
CATEGORIZATION  OF  BEHAVIORAL  DATA  IN  VARYING  DEGREES 
OF  EXPLICITNESS.  THE  OUTPUT  FROM  THE  SYSTEM  IS 
INTENDED  TO  BE  COMPATIBLE  WITH  DEVELOPING  COMPUTER- 
AIDED  DESIGN  PROGRAMS,  IF  NOT  AN  INTEGRAL  PART  OF 
SUCH  PROGRAM.  DISCUSSED  IN  THIS  REPORT  IS  ThE 
STRUCTURE  AND  FUNCTION  OF  THE  INFORMATION  SYSTEM,  ITS 
RELATION  TO  INFORMATION  SCIENCE  AND  COMPUTER-AIDED 
ARCHITECTURE,  AND  WORK  REQUIRED  FOR  ITS  FURTHER 

DEVELOPMENT.  (AUTHOR)  (U) 
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UNCLASSIFIED  report 
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DESCRIPTORS:  (‘AEROSPACE  craft,  *Man  machine  SYSTEMS), 

AUTOMATION,  DATA  PROCESSING,  ATTITUDE  CONTROL  SYSTEMS, 
NAVIGATIONAL  AIDS,  COMPUTERS,  MANNED  SPACECRAFT,  FLIGHT 

Instruments,  human  factors  engineering  (u) 

identifiers:  avionics  <u) 

the  continuous  expansion  of  aerospace  system 
requirements  results  in  the  EVER  INCREASING 
assignment  of  computing,  logic  and  decision  making 
FUNCTIONS  TO  •On-BOaRO'  digital  computers,  the  need 
for  man  as  an  integral  element  in  aerospace  systems 

SEEMS  LIKELY  FOR  THE  NEXT  DECADE*  H 1 5 ROLE  AND  THE 
PROPER  INTEGRATION  OF  MAN  AND  MACHINE  FOR  MAXIMUM 
SYSTEM  EFFECTIVENESS  WILL,  HOWEVER,  REQUIRE  PERIODIC 

re-examination  in  view  of  the  growing  capability  of 
the  machine  to  assume  FUNCTIONS  PREVIOUSLY  reserved 
for  man,  the  report  considers  the  current 

CAPABILITIES  ANq  POTENTIALS  FOR  AUTOMATING  MANNED 

aerospace  systems,  and  described  the  *tools* 

CURRENTLY  AVAILABLE  and  under  development  For 
assigning  system  functions  to  man,  machine  and  man 
and  machine,  so  as  to  best  satisfy  aerospace  system 
requirements  and  constraints.  (Ui 
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ANALYSIS  OF  A DESCRIPTIVE  MODEL  FOR  HAND 

MOTION  DISTANCE  IN  a MANUAL  DECISION  TASK.  (U) 
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descriptors:  (‘Hands,  ‘motor  reactions).  (‘Decision 

making,  performance ( human )) , (^instrument  panels,  *human 
factors  engineering),  uncertainty,  mathematical  models, 
perception,  data  processing,  test  EQUIPMENT,  test 
methods,  analysis  of  variance,  performance! human) , 

STATISTICAL  PROCESSES,  DESIGN,  THESES  (Ui 

IDENTIFIERS:  STIMULUS  RESPONSE  (U) 

an  experimental  investigation  WAS  CONDUCTED  to 
EXAMINE  a DESCRIPTIVE  MODEL  FOR  HAND  MOTION  UNDER 
DISCRETE  UNCERTAINTY  OF  THE  STIMULUS  SET.  ThE 

design  and  implementation  OF  an  automatic,  on-une, 
data  COLLECTION  DEVICE  USING  CYCLEGRAPHIC  motion 
collection  methods  is  described*  eight  subjects 

WERE  EXPOSED  to  2.2  TO  3 BITS  OF  CHOICE  UNCERTAINTY. 
RESPONSE  TIMES,  ERROR  RATES,  AND  HAND  MOTION 
distances  were  COLLECTED  AND  ANALYZED,  hand  MOTION 
DISTANCES  WERE  COMPARED  TO  STRAIGHT  LINE  DISTANCES 
USED  IN  CONTROL  PANEL  DESIGN.  FURTHER 

INVESTIGATION  INDICaTEO  HOW  THE  DISTRIBUTIONS  OF  HAND 
MOTION  DISTANCES,  FOR  ANY  STIMULUS,  FIT  NORMAL 
CURVES,  AND  HOW  VARIATIONS  IN  SUBJECT  PERFORMANCE 
WERE  SIGNIFICANT.  PERCEPTUAL  ASPECTS  OF  THE  TASK 
AND  OPERATOR  STRATEGIES  ARE  discussed,  further 
STUDY  IS  SUGGESTED.  (AUTHOR)  (U) 
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UNCLASSIFIED  REPORT 


DESCRIPTORS:  <*NaVAL  AVIATION,  ^PERSONNEL  MANAGEMENT), 

(•ORGANIZATIONS,  *rlUM  AN  FACTORS  ENGINEERING),  RESEARCH 
MANAGEMENT,  DATA  PROCESSING,  QUESTIONNAIRES, 

personality,  background,  psychological  tests,  social 

COMMUNICATION,  MANAGEMENT  PLANNING  AND  CONTROL,  JET 
FIGHTERS,  OPTIMIZATION  (U) 

identifiers:  f-in  aircraft,  *human  resources  (u) 


a preliminary  data  collection  was  carried  out  To 
test  THE  QUESTIONNAIRE  and  data  COLLECTION  PROCEDURES 
to  BE  USED  IN  A LARGER  PSYCHOLOGICAL  STUDY  OF  ThE 
HUMAN  RESOURCES  OF  ORGANIZATIONS*  A NAVY  FIGHTER 

squadron  was  chosen  since  the  eventual  STUDY  will  be 

CONDUCTED  IN  the  FIRST  FIGHTER  SQUADRONS  OF  THE 
navy  F-1H  PROGRAM,  the  REPORT  IS  A PURELY 
DESCRIPTIVE  account  OF  THE  instrument  development. 

SOME  RESULTS  OF  THE  PRELIMINARY  DATA 
(MODIFIED  AUTHOR  A85TR ACT  ) (U) 
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descriptors;  (*data  processing,  management  planning  and 
control),  air  force  research,  systems  engineering,  human 
factors  engineering,  COMPUTER  programming,  selection, 
personnel  management,  symposia  (U) 

identifiers;  on  line  systems,  INFORMATION  SYSTEMS, 
data  management  ( u ) 

•.contents:  an  evolutionary  approach  TO  THE 
DEVELOPMENT  of  oata  base  management  systems; 

SPECIAL  PURPOSE  DESIGN  - A HUMAN  FACTOR  APPROACH*, 

THE  AIR  FORCE  COMPUTER  SELECTION  PROCESS? 

INFORMATION  SYSTEMS  RESEARCH  FOR  THE  FUTURE?  THE 
APPLICATION  OF  a GDtjMS  TO  SUPPORT  THE  DATA 
ADMINISTRATOR  FUNCTIONS’,  the  ADPS/BLMPS 

tailored  data  management  system?  data  element 

RECONCILIATION  AND  FILE  STRUCTURING  TECHNIQUE  FOR 
MAC’S  WWMCCS  ON-LINE  DATA  BASE?  A J R FORCE  ON- 
LINE OATA  SYSTEM?  STATUS  OF  THE  SYSTEM  SURVEY 
TEAM.  (U) 
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factors  engineering,  aircraft),  computers, 
anthropometry,  ERGOMeTERS,  MATHEMATICAL  MODELS  (U) 

identifiers:  ^biomechanics  tu) 

A COMPUTERIZED  BODY  ANALOG,  REPRESENTING 

anthropometry,  biomechanics,  and  ergonomics,  will  BE 
useful  IN  EVALUATING  EXISTING  systems  and  in  the 
FUTURE  will  BE  ESSENTIAL  FROM  THE  EARLIEST  STAGES  IN 
THE  DEVELOPMENT  OF  NEW  SYSTEMS.  SUCH  AN  ANALOG  OF 
THE  HUMAN  OPERATOR,  WIThIN  THE  GEOMETRY  OF  THE  WORK 
STATION,  IS  CURRENTLY  BEING  DEVELOPED.  IT  IS 
CALLED  COMBIMAN,  AM  ACRONYM  FOR  COMPUTERIZED 
BIOMECHANICAL  MAN-MODEL.  COMBIMAN  IS  AN 

engineering  tool  for  representing  the  geometry  and 

PHYSICS  OF  THE  MAN-COCKPIT  SYSTEM.  THIS  PAPER 
SUMMARIZES  A LITERATURE  REVIEW,  PRESENTS  A GENERAL 
DISCUSSION  OF  COMPUTER  MODELS  REPRESENTING  THF. 

GEOMETRY  OF  The  OPERATOR  AT  HIS  WORK  STATION, 

DEVELOPS  A STRATEGY  OF  THE  MATHEMATICAL  AND 
COMPUTERIZATION  CONCEPTS,  AND  DESCRIBES  THE 
DEVELOPMENT  PHASES  OF  COMBIMAN,  (MODIFIED  AUTHOR 
ABSTRACT)  (U) 
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DESCRIPTORS:  (*HUMAN  factors  engineering,  factor 

ANALYSIS),  SELECTION,  EXPERIMENTAL  DATA,  DATA 

processing,  optimization,  costs,  man  machine  systems, 

RESEARCH  MANAGEMENT,  MANAGEMENT  PLANNING  AND  CONTROL, 
Errors  iu) 

IDENTIFIERS:  CONCEPTS,  ECONOMICAL  MULTIFACTOK 

designs  <UI 

EXPERIMENTAL  data  collection  plans  are  described 
that  PERMIT  THE  STUoY  of  FROM  FIVE  to  thirty 
EXPERIMENTAL  human  FACTORS*  the  Reported  plans 
were  SELECTED  from  THOSE  EMPLOYED  IN  PHYSICAL  SCIENCE 
RESEARCH  AND  WERE  SUITABLE  FOR  HUMAN  FACTORS 
ENGINEERING  RESEARCH.  THE  METHOD  OF  EMPLOYING 
THESE  DESIGNS  IS  TWO  PHASE.  IN  THE  FIRST  PHASE,  A 

large  number  of  potentially  critica:  factors  ARE 
SYSTEMATICALLY  SCREENED  in  A way  that  IDENTIFIES  the 
more  IMPORTANT  ONES,  JN  THE  SECOND,  FUNCTIONS  ARE 
OBTAINED  THAT  RELATE  THE  MORE  IMPORTANT  QUANTITATIVE 
FACTORS  TO  OPERATE  PERFORMANCE*  FIVE  PRINCIPLES 
THAT  ENABLE  ECONOMICAL  MlLTJFACTOR  HUMAN  FACTORS 

experiments  TO  be  successfully  conducted  are  stated* 

(MODIFIED  AUTHOR  ABSTRACT)  t U ) 
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DESCRIPTORS:  (^electronic  TECHNICIANS, 

•PERFORMANCE(HUMAN) J , ( ‘MAINTENANCE  PERSONNEL* 
PERFORMANCElHUMANl ) , COMMUNICATION  SYSTEMS,  FLIGHT 
CONTROL  SYSTEMS.  HUMAN  FACTORS  ENGINEERING,  MATHEMATICAL 
PREDICTION,  MATHEMATICAL  MODELS,  REGRESSION  ANALYSIS, 

time,  computers,  display  systems,  target  acquisition, 
airborne,  QUESTIONNAIRES,  analysis  of  VARIANCE,  fire 
CONTROL  systems,  RADAR  equipment,  INERTIAL  NaVIGaTION(U) 
identifiers:  avionics,  task  performance,  difficulty 

LEVELS,  RATING  SCALES,  ‘SKILL  LEVELS 


THE  RELATIONSHIPS  AMONG  SUBSYSTEM  DESIGN 
CHARACTERISTICS,  PERSONNEL  SKILL  CHARACTERISTICS, 
PERSONNEL  SKILL  CHARACTERISTICS,  AND  JOB  PERFORMANCE 
WERE  INVESTIGATED  FqR  AVIONICS  SUBSYSTEMS.  A LIST 
OF  DESIGN  CHARACTERISTICS  WAS  ESTABLISHED,  AND 
FUNCTIONAL  LOOPS  ANO  LINE  REPLACEABLE  UNITS  WERE 
SELECTED  FROM  TeN  SUBSYSTEMS  REPRESENTING  NAVIGATION, 
FLIGHT  CONTROL,  COMMUNICATIONS,  AND  FjRE  CONTROL 
SUBSYSTEMS.  EXPERIENCED  SUPERVISORS  IDENTIFIED  HIGH 

and  low  skill  maintenance  personnel,  these 

SUPERVISORS  ASSOCIATED  PERFORMANCE  TIMES  AND  ERROR 
PROBABILITIES  FOR  THREE  MAINTENANCE  TaSkS  - AN  EASY 
TASK,  A DIFFICULT  TaSK,  ANO  A COMPLETE  FUNCTIONAL 
CHECKOUT  TASK.  SUPERVISORS  ALSO  RATED  EACH  TASK  ON 
A SCALE  OF  DIFFICULTY.  (Ul 
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descriptors:  ( «COMPUTERI ZED  SIMULATION,  *problek 
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SYSTEMS),  COMPUTER  PROGRAMMING,  ALGORITHMS, 
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identifiers:  optimizer  computer  program 


tmf  paper  describes  insights,  procedures,  and 
LIMITATIONS  involved  in  the  semi-automatic  solution 

OF  LARGE-SCALE  COMPUTER  SIMULATION  PROBLEMS,  IT 
USES  THE  EXPERIENCE  GAINED  IN  SOLVING  TEST  PROBLEMS 
BY  BOTH  A HUMAN  ANALYST  AND  AN  AUTOMATIC  OPTIMIZER 
PROGRAM,  PARTICULAR  ATTENTION  IS  PAID  To  TASKS 
PERFORMED  BY  THE  MAN  8UT  NOT  THE  MACHINE  ANo  TASKS 
BEST  DONE  BY  THE  MACHINE*  GUIDELINES  ARE  SUGGESTED 
FOR  INCORPORATING  SOME  OF  THE  HUMAN  PROBLEM-SOLVING 
PROCESSES  AS  A FIRST  STEP  TOWARD  INTERACTIVE  SEMI- 
AUTOMATIC PROCEDURES*  J AUTHOR  ) 
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DESCRIPTORS:  *man  MACHINE  systems.  ‘PROBLEM  SOLVING. 

•adaptive  control  SYSTEMS.  COMPUTERS,  control. 

DECISION  MAKING.  COMPUTER  APPLICATIONS,  HUMAN 
FACTORS  ENGINEERING  (U) 

IDENTIFIERS:  AC5( AUTONOMOUS  control 

SUBSYSTEMS),  AUTONOMOUS  CONTROL  SUBSYSTEMS  (U) 

THE  REPORT  PRESENTS  THE  BACKGROUND  AND  RESULTS  OF 
AN  EXPERIMENTAL  STUDY  FOCUSING  ON  HUMAN  FACTORS 
ASPECTS  OF  ADPATIVE  COMPUTER  AIDING.  INCLUDED  ARE 

( i ' a rationale  for  shared  decision  and  control, 

(2)  A DESCRIPTION  Of  the  ADAPTIVE  AIDING  COMPUTER 
program  and  task  simulation  developed  for  the 
EXPERIMENTAL  study,  (3)  the  EXPERIMENTAL  design, 
procedure,  and  measurement  TECHNIQUES  along  with  a 
discussion  of  the  Results,  and  i*n  the 
development  and  testing  of  a p.<ograh  PROVIDING  ON- 
LINE estimation  of  operator  utilities  for  his  own  and 
MACHINE  CONTROL.  C U ) 
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UNCLASSIFIED  REPORT 

SUPPLEMENTARY  NOTE)  SEE  ALSO  ANNUAL  REPT.  NO.  3.  AD- 
769  l 9 l • 

DESCRIPTORS:  -pilots,  -naval  training, 

-PERFORMANCE  I HUMAN ) , -DATA  PROCESSING,  HUMAN 

factors  engineering,  personnel  management,  feedback, 
PROGRAMMED  instruction,  students,  management 
ENGINEERING,  ADAPTIVE  systems,  decision  making, 

COMPUTER  PROGRAMMING,  data  management  (U) 

this  IS  THE  fourth  REPORT  IN  A SERIES  WHICH 
oescribes  the  Results  mnd  progress  in  a long-term 

PROGRAM  TO  DEVELOP  A DATA  MANAGEMENT  SYSTEM 
{ OHS ) AND  A STUDENT  MANAGEMENT  SYSTEM  ISMS) 

POR  USE  IN  THE  NAVAl  STUDENT  PILOT  TRAINING 
SYSTEM.  THE  DMS  WILL  CONTAIN  ALL  OF  THE  STUDENT 
NAVAL  AVlAlOR’S  DATA  FILES  NEEDED  TO  SUPPORT  AN 
IMPROVED  STUDENT  TRAINING  SUCCESS  PREDICTION 
CAPABILITY  AND  PROVIDE  INFORMATION  FEEDBACK  SUPPORT 
TO  BOTH  OPERATIONAL  AND  PLANNING  PERSONNEL  OF 
CNATRa  AND  CNtT.  THE  SMS  IS  SCHEDULED  TO 
INCLUDE  METHODS  AND  TECHNIQUES  BY  WHICH  ADAPTIVE 

techniques  may  be  Included  to  achieve  greater 

com  • JTER-A IDEO  STUDENT  INDIVIDUAL  I ZAT ION  OF  TRAINING* 
DURING  THE  PHASE  II  EFFORT,  PROGRESS  WAS  MADE 
IN  THE  PREPARATION  OF  A COMPUTER  SOFTWARE  SUBSYSTEM 
SPECIFICATION  OF  THE  DMS»  IMPLEMENTATION,  TEST 
AND  EVALUATION  ARE  SCHEDULED  FOR  SUBSEQUENT  PHASES. 
(MODIFIED  AUTHOR  ABSTRACT)  <U> 
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AIR  FORCE  ACADEMY  COLO  DEPT  OF  ASTRONAUTICS  AND  COMPUTER 
SCIENCE 

THE  ON-LINE  USER-COMPUTER  INTERFACE*. 
the  effects  of  interface-flexibility 
EXPERIENCE,  and  TERMINAL-TYPE  ON  USER- 

SATISFACTION  AND  PERFORMANCE.  (U) 

DESCRIPTIVE  NOTE!  OOCTORAL  THESIS, 

AUG  73  255P  WALTHER  , GEORGE  H.  5 

UNCLASSIFIED  REPORT 


DESCRIPTORS:  *computers,  *on  line  systems,  *man 

machine  systems,  human  factors  engineering, 
PeRFORMANCE(HUMAn)  , programming  languages, 
ATTITUDESIPSYCHOLOGY  ) , INTERFACES  I 

identifiers:  ^design  criteria,  text  editing 

SYSTEMS  I 

THERE  HAS  BEEN  a RECENT  RECOGNITION  BY  5YSTEMS 
DESIGNERS  OF  THE  NECESSITY  FOR  CONSIDERING  THE  NEEDS 
AND  PREFERENCES  OF  THE  USER  OF  ON-LINE  COMPUTERS, 

VERY  LITTLE  EMPIRICAL  EVIDENCE  EXISTS  FOR  GUIDING 
•USER-ORIENTED*  DESIGN  EFFORTS.  IN  THIS  STUDY,  TWO 
LEVELS  OF  INTERFACE  FLEXIBILITY,  THE  USER’S  PRIOR 
EXPERIENCE  ON-LINE,  AND  TERMINAL  TYPE  WERE 
INVESTIGATED  AS  POSSIBLE  DETERMINANTS  OF  USER 
SATISFACTION  AND  PERFORMANCE.  THE  TASK  CONSISTED 
OF  TF XT  CORRECTION  WITH  AN  ON-LINE  TEXT  EDITOR.  A 

general  linear  models  statistical  technique 

CONTROLLED  FOR  THE  EFFECTS  OF  MEASURABLE  BUT 
UNCONTROLLABLE  VARIABLES.  INTERFACE  FLEXIBILITY, 
OPERATIONALIZED  AS  ALTERNATIVES  TO  THE  USER,  IS  NOT 
UNIFORMLY  EFFECTIVE  IN  PRODUCING  OPTIMAL  PERFORMANCE 
FOR  ALL  USERS,  NOR  IN  PRODUCING  OPTIMAL  PERCEPTIONS 
OF  SATISFACTION,  AN  ATTEMPT  WAS  MADE  TO  SPECIFY  THE 
KINDS  OF  USERS  FOR  WHOM  FLEXIBILITY  IS  ' BEST » * 
(AUTHOR)  l 
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NAVAL  SHIP  RESEARCH  AND  DEVELOPMENT  CENTER  ANNAPOLIS 
MO 


CNO  PILOT  PROGRAM  FOR  REDUCED  BRIDGE 
manning,  manpower/equipment  integration,  AND 
PROCEDURAL  DEVELOPMENT, 


APR  7 H 92P  EDMONDO  .PETER  M*  5HAlL, 

CHARLES  C.  5SCHWARTZ, MELVIN  A.  (GULLICKSON, 
GREG  { 
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unclassified  REPORT 


DESCRIPTORS;  *TIME  STUDIES,  •MANPOWER*  *bridges» 
•SHIPBOARD,  MODELS,  naval  PERSONNEL,  AUTOMATION, 

man  machine  systems,  human  factors  engineering 
identifiers:  design 


human  ENGINEERING  TIME/MOTION  STUDIES,  U5ING  A 
FULL-SCALE  bridge  mock-up,  were  undertaken  to  DEVELOP 
and  ASSESS  ALTERNATIVE  MANNING,  PROCEDURAL,  AND 

equipment  configurations  for  ship  bridges,  also 
these  stuoies  were  CONDUCTED  to  determine  t F STATIC 

MOCK-UP  TIME/MOTION  STUDIES  could  ASSIST  SHIP  BRIDGE 
DESIGNERS,  a FULL-SCALE  mock-up  OF  a DE  1052 

bridge  was  EXERCISED  to  demonstrate:  an  improved 

CONFIGURATION  Of  BRIDGE  EQUIPMENT,  PROCEDURES,  and 
MANNIN.'.,  and  the  FEASIBILITY  of  OPERATING  A DE  1052 
CLASS  ESCORT  DESTROYER  BRIDGE  WATCH  WITH  THREE  MEN 
(OFFICER  OF  THE  DECK,  QUARTERMASTER  OF  THE  WATCH, 

AND  HELMSMAN),  AIDED  BY  AUGMENTED  EQUIPMENT  (BELL 
LOGGER,  AUTOPILOT,  AND  TAPE  RECORDERS)  AND  MODIFIED 
PROCEDURES*  RESULTS  OF  THE  TIME/MOTION  STUDIES  SHOW 
THAT,  BY  ADDING  certain  equipment  AUGMENTATION  AND  BY 
MODIFYING  PROCEDURES,  The  PERFORMANCE  of  A REDUCED 
manned  bridge  Can  be  improved*  (author)  (u) 
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METHODS  ano  WORK  MEASUREMENT  TECHNIQUES  (CHAPTER  6)* 
SECTION  D - SYSTEMS  ANALYSIS,  (U) 


66 


85P  PROVOST .ROBERT  G»  ! 

UNCLASSIFIED  report 


supplementary  note:  extract  from  army  missile 

command  work  measurement  handbook,  also  includes 
abstract  of  ITS  CONTENTS. 


descriptors:  (*HUMAN  factors  engineering,  management 

planning  and  control),  measurement,  scheduling,  flow 
charting,  MANAGEMENT  planning  and  control, 
PeRFORMANCE(HUMAN) , decision  making,  instruction 
manuals,  data  storage  systems,  data  processing, 
information  retrieval 


( u) 


contents:  systems  analysis:  systems 
analysis  procedures  training  guide:  and  top 

MANAGEMENT  CHART  (TOMAC)  CHARTING 

instructions. 
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VERIFICATION  OF  A DIGITAL  technique  for  SONAR 
OPERATION  SIMULATION*  * U ) 
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UNCLASSIFIED  REPORT 


DESCRIPTORS!  ^SONAR  PERSONNEL,  *M0T0R  REACTIONS),  |*MAN 
MACHINE  SYSTEMS,  SIMULATION),  (*SONAR  EQUIPMENT, 
SIMULATION),  DIGITAL  SYSTEMS,  PERFORMANCE  I HUm An > , 
STRESS(PHYSIOLOGY) » COMPUTERS,  HUMAN  FACTORS 
ENGINEERING1  ACOUSTIC  DETECTORS,  TARGET  RECOGNITION  <U> 
I'' -NTIFIERS!  AN/SQS-H  I U > 

A PREVIOUSLY  DEVELOPED  COMPUTER  BASED,  DIGITAL 
SIMULATION  TECHNIQUE  WAS  APPLIED  TO  A SONAR  SITUATION 
IN  ORDER  TO  VERIFY  THE  APPLICABILITY  OF  THE  TECHNIQUE 
FOH  SIMULATING  SONAR  DETECTION  AND  TRACK  TASKS*  NO 
STATISTICALLY  SIGNIFICANT  DIFFERENCES  WeRE  NOTED 
eZTWEEN  TASK  SUCCESS  PREDICTIONS  OF  THE  MODEL  AND 
CRITERION  DATA  BASED  ON  THE  PERFORMANCE  OF  SONAR 
TECHNICIANS.  IN  A SECOND  STUDY  ASPECT,  THE  TIME 
FOR  SONaR  TECHNICIANS,  AT  TWO  SKILL  LEVELS,  TO 
PERFORM  THE  MOTOR  ACTS  INVOLVED  IN  SONAR  APPARATUS 
OPERATION  AND  THEIR  TIME  TO  DETECT  A TARGET  WAS 
INVESTIGATED.  The  MOTOR  PERFORMANCE  OF  LESS 
SKILLED  (JOURNEYMAN)  OPERATORS  WAS  ABOUT  20* 

slower  and  20*  more  variable  than  that  of  the  more 

SKILLED  TECHNICIANS,  (AUTHOR)  (U) 
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GENERAL  DYNAMICS  COrtP  GROTON  CONN  ELECTRIC  BOAT  DIV 


ANALYTICAL  INVESTIGATIONS  OF  DIGITAL  INFORMATION 
PROCESSING  SYSTEMS.  VOLUME  II* 


DESCRIPTIVE  note:  PROGRESS  REPT.  no.  2,  APR 

JUL  67  136P  GLOR IOSO *H0BERT  M» 

REPT*  NO*  U4*  l 7-67-030 
contract:  NGNR-25 12(00) 


66- JUL  67  , 


UNCLASSIFIED  report 


supplementary  note:  prepared  in  COOPERATION  with 

CONNECTICUT  UNJV.,  STORRS*  SEE  ALSO  VOLUME  1 
Dated  AUG  66,  AD-803  277. 


DESCRIPTORS:  (*DaTA  PROCESSING,  -SONAR  RECEIVERS), 

(•DIGITAL  COMPUTERS,  -SONAR  PERSONNEL)  , 

OPERATORS(PERSONNEL)  , SIGNAL-TO-NOISE  RATIO,  STOCHASTIC 
PROCESSES,  FEEDBACK,  PERFORMANCE < HUMAN ) , UNDERWATER 
OBJECT  LOCATORS,  sonar  SIGNALS,  discriminators, 

MEMORY ( PSYCHOLOGY ) , RE TENT  I ON ( P S Y CrtOLO G Y ) , VISION, 
THRESHOLOS(PHYSIOLOGY),  AOAPTATION(PHYSIOLOGY) , 
LEARNING,  ARTIFICIAL  INTELLIGENCE,  PATTERN  RECOGNITION, 

MAN  MACHINE  SYSTEMS.  BIBLIOGRAPHIES,  HUMAN  FACTORS 

ENGINEERING  (U 

identifiers:  -subic  (u 


THE  AIM  OF  THIS  PROJECT  IS  TO  PROVIDE  BASIC 

knowledge  concerning  the  methods  WHICH  MAY  be  used  by 
A MAN-COMPUTER  system  to  detect  the  presence  of  a 
TARGET,  using  data  from  a passive  SONAR  RECEIVER. 

THl?  research  consists  of  analytical  studies  to 
evaluate  important  system  PARAMETERS  and  EXPERIMENTAL 
INVESTIGATIONS  measuring  OPERATOR  PERFORMANCE  UNDER 
various  operating  conditions,  the  two  reports  in 
THIS  VOLUME  ARE  CONCERNED  WITH  the  behavior  of 
SYSTEMS  UNDER  CHANGING  OR  DYNAMIC  CONDITIONS*  THE 
FIRST  REPORT  JS  AN  INTRODUCTION  AND  llBLIOGRAPHY 
(THROUGH  SPRING  1967)  COVERING  THE  AREAS  OF 
ARTIFICIAL  INTELLIGENCE,  ADAPTATION,  LEARNING,  AND 
PATTERN  RECOGNITION.  IN  ADDITION,  THE  DEFINITIONS 
OF  ’ADAPTATION*  AND  ’LEARNING’  ARE  DISCUSSED.  THE 
SECOND  REPORT  IS  AN  EXTENSIVE  ANALYTICAL  AND 
EXPERIMENTAL  STUDY  OF  The  OPERATOR’S  behavior  in  a 
dynamic  DETECTION  TASK,  the  EFFECTS  OF  CHANGES  IN 
SIGNAL  TO  NOISE  AND  FEEDBACK  STATE  WERE  INVESTIGATED* 
(AUTHOR)  (ul 
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EXPERIMENTAL  INVESTIGATIONS  OF  MAN-MACHINE  PROCESSING 
OF  information.  VOLUME  II*  <U) 

DESCRIPTIVE  NOTE!  PROGRESS  REPT.  JUL  66-JUL  67, 
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UNCLASSIFIED  REPORT 

SUPPLEMENTARY  note:  PREPARED  in  COOPERATION  with 

CONNECTICUT  UNIV.  STORRS.  SEE  ALSO  VOLUME  1, 

Ad-653  278 • 

DESCRIPTORS:  (*DaTA  PROCESSING,  *MAN  MACHINE  SYSTEMS), 

(•SONAR  PERSONNEL,  *SONAH  RECEIVERS),  REPORTS,  SONAR 

targets,  identification  systems,  sonar  equipment,  sonar 

SIGNALS,  OPERATORS(PERSONNEL ) , PASSIVE  SYSTEMS, 
DETECTION,  DISPLAY  SYSTEMS,  PATTERN  RECOGNITION,  VISUAL 
ACUITY,  DECISION  MAKING,  COOING,  PERFORMANCE ( HUMAN  ) , 
HUMAN  FACTORS  ENGINEERING,  S I GNAL-TO-NO I SE  RATIO, 

background,  noise,  flow  charting,  subroutines  «u> 

identifiers:  light  PENS,  ON-LINE  SYSTEMS,  *SUBIC  tu) 

the  aim  of  this  project  is  to  provide  basic 
knowledge  OF  the  methods  WHICH  may  BE  USED  by  a man- 
COMPUTER  SYSTEM  TO  DETECT  the  PRESENCE  OF  A TARGET, 
USING  DATA  FROM  A PASSIVE  SONAR  RF.CEIVER.  THIS 
RESEARCH  CONSISTS  OF  ANALYTICAL  STUDIES  TO  EVALUATE 
IMPORTANT  SYSTEM  PARAMETERS  AND  EXPERIMENTAL 
INVESTIGATIONS  MEASURING  OPERATOR  PERFORMANCE  UNDER 
VARIOUS  OPERATING  CONDITIONS.  T«E  FIRST  REPORT  IS 
A DESCRIPTION  OF  THE  OVERALL  RESEARCH  CAPABILITY  OF 
THE  DISPLAY  FACILITY  AT  THE  UNIVERSITY  OF 
CONNECTICUT  FACILITY.  ThE  NEXT  TWO  REPORTS 

describe  experimental  investigations  USING  A 

SIMULATED  SONAR  SEARCH  TASK.  THE  RESULTS  OF  THE 

operator’s  ability  to  detect  curvfd  targets  and  to 
USE  COMPUTER  aids  under  LIGHT-PEN  CONTROL  ARE 
oescRibeo  in  one  while  the  efp-o.ts  of  transforming 

THE  DOTS  TO  VERTICAL  LINE  SE  FNTS  ARE  DISCUSSED  IN 
THE  OTHER.  THF  NEXT  THREE  REPORTS  DESCRIBE  A 
SERIES  OF  EXPERIMENTS  ON  BASIC  HUMAN  INFORMATION 
PROCESSING  CHARACTERISTICS.  (AUTHOR)  (U) 
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RELATION  OF  CERTITUDE  JUDGEMENTS  TO  CHARACTERISTICS 
OF  UPDATED  SYMBOLIC  INFORMATION.  <U> 
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UNCLASSIFIED  REPORT 


DESCRIPTORS:  (^COMMAND  and  control  systems,  display 

systems),  (<>decision  making,  PERFORMANCE ( human ))  , 
symbols,  uncertainty,  accuracy,  automation, 

PERCEPTIONIPSYCHOLOGY ) , DATA  PROCESSING.  DATa  STORAGE 
SYSTEMS,  REASONING,  INFORMATION  RETRIEVAL,  CODING, 

ANALYSIS  of  variance,  human  factors  ENGINEERING  !U) 

a SERIES  OF  STUDIES  WAS  CONDUCTED  BY  THE  COMMAND 
SYSTEMS  TASK  IN  WHICH  A VARIETY  OF  DISPLAY 

variables  are  systematically  investigated  IN  TERMS  OF 
their  effects  ON  INFORMATION  ASSIMILATION  and 
DECISION  MAKING  IN  A COMMAND  AND  CONTROL  SETTING. 

THE  PRESENT  STUqY  EXPLORES  THE  EFFECTS  OF  TYPE  AND 
NUMBER  OF  UPDATING  CHANGE,  AMOUNT  OF  INFORMATION 
PRESENTED.  AND  SELECTED  ENHANCEMENT  TECHNIQUES  ON 

confidence  and  on  tme  Relationship  of  confidence  to 

ACCURACY  OF  INFORMATION  ASSIMILATION.  FINDINGS 
indicate:  (1)  The  MORE  EFFECTIVE  the  ENHANCEMENT 
TECHNIQUE,  the  HIGHER  the  CERTITUDE-ACCURACY 
RELATIONSHIP.  WITH  THE  BEST  ENHANCEMENT  TECHNIQUE 
(DOUBLE-CUE  COOING),  6H  PERCENT  OF  THE  CERTITUDE 
VARIANCE  COULD  BE  ACCOUNTED  FOR  BY  ACCURACY  VARIANCE* 

WITH  THE  POOREST  (HaRD  COPY),  ONLY  20  PERCENT. 

(2)  both  over-certitude  and  under-certitude  WAS 
EVIDENCED,  WITH  OVER-CERTITUDE  TENDING  TO  INCREASE 
WITH  the  LESS  effective  enhancement  TECHNIQUES* 

(3)  INCREASE  IN  EITHER  AMOUNT  OF  INFORMATION 
PRESENTED  OR  AMOUNT  OF  UPDATING  RESULTED  IN  DECLINE 
IN  BOTH  MEAN  ACCURACY  AND  MEAN  CERTITUDE,  THE  RATE 
varying  widely  OVER  THE  different  ENHANCEMENT 
TECHNIQUES  and  OVER  TYPES  OF  UPDATE,  l R ) 

although  effects  of  the  main  variables  on  accuract 
and  CERTITUDE  were  HIGHLY  SIMILAR,  the  correspondence 
0 1 D NOT  HOLD  FOR  INDIVIDUAL  PERFORMANCE  SCORES* 

FINDINGS  SUGGEST  NEED  TO  IMPROVE  AGREEMENT  BETWEEN 
A MAN’S  PERFORMANCE  IN  INFORMATION  ASSIMILATION  AND 

HI5  judgment  OF  that  performance.  (U) 
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control , management  engineering,  decision  making, 

MONITORS,  COMPUTERS,  INTERACTIONS,  MAN  MACHINE  SYSTEMS, 

effectiveness  ( u ) 


THE  REPORT  SUMMARIZES  ANALYTIC,  EXPERIMENTAL,  AND 
consulting  WORK  OF  THE  HUMAN  factors  GROUP  AT  the 
BRITISH  IRON  ANo  STEEL  RESEARCH 
iSSXI  ATION.  EXAMPLES  OF  RECENTLY  COMPLETED 
STUDIES,  AS  WELL  AS  CURRENT  WORK,  IN  PROBLEMS  OF 
VISUAL  INSPECTION,  CONTROL  ROOM  DESIGN  FOR  CONTINUOUS 
PROCESS  MONITORING  FUNCTIONS,  AND  ThE  MEASUREMENT  OF 
MENTAL  EFFORT.  (AUTHOR)  (U) 
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MAINTAINABILITY,  TAKeOFF 
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LANDINGS,  'INSTRUMENT  FLIGHT), 
STEMS,  STATE-OF-THE-AR ’ 

ON,  AIRMOBILE  OPERATIONS, 

OSE  SUPPORT,  ALL  WEATHER 
ARACHUTES,  LOGISTICS,  LANDING 
, GROUND-CONTROLLED  APPROACH 

i t y , human  factors  engineering, 

, antennas,  DATA  PROCESSING* 
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DESCRIPTORS:  (•INFORMATION  RETRIEVAL!  HUMAN  FACTORS 

ENGINEERING),  ( • N A V A L INTELLIGENCE,  COMMAND  AND  CONTROL 

systems),  data  processing,  decision  making, 

PSYCHOLOGICAL  tests,  operations  research,  behavior, 
Interfaces  (u) 

this  report  reviews  the  human  factors  Research 
being  conducted  to  support,  on  the  spot,  a field 
DEVELOPMENT  of  A C0MMAN0  information  PROCESSING 
system,  studies  described  are  the  area  of 

OECISIOn-MAKING,  THE  use  of  CF.RTITUDE  JUDGMENT, 
oisplays,  ano  user-oriented  INFORMATION  requirements. 
(AUTHOR)  (U) 
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PERFORMANCE  MEASUREMENT  TECHNIQUES  FOR 
ADAPTIVE  PROCESS  CONTROL « 

DESCRIPTIVE  NOTE*.  FINAL  REPT.  1 SEP  66-30  APR  60, 
SEP  68  1 8 2P  VALEK, ROBERT  J.  5RUSS0, 
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REPT • NO.  faRL-HH68 
CONTRACT:  AF  33(6lS)-263H 
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MONITOR:  AFML  TR-68-26S 
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DESCRIPTORS:  (•PRODUCTION  CONTROL*  ‘ADAPTIVE  control 

SYSTEMS),  LATHES,  ELECTRON  BEAM  WELDING.  GRINDING, 

pattern  recognition,  digital  computers,  data  processing, 
logic  circuits.  TRAINING,  COSTS,  MANUFACTURING,  human 
factors  engineering,  automation  c u ) 

IN  ADAPTIVE  process  CONTROL  SYSTEMS,  AN  ESSENTIaI 
REQUIREMENT  IS  THE  AVAILABILITY  OF  ON-LINE  FEEUDAC* 

DATA  INDICATIVE  OP  THE  ACTUAL  PROCESS  PERFORMANCE. 

THE  MEASUREMENT  OF  SUCH  DATA  OFTEN  P05E5  DIFFICULT 
DESIGN  PROBLEMS  BECAUSE  AVAILABLE  SENSORS  ARE  CAPABLE 
OF  MEASURING  ONLY  CERTAIN  PROCESS  VARIABLES  WHICH  ARE 
RELATED  TO  TRUE  PERFORMANCE  BY  COMPLEX  FUNCTIONS. 
DETERMINATION  OF  THESE  FUNCTIONS  REQUIRES  CXUNSIVE 
COLLECTION  ANf;  ANALYSIS  OF  EXPERIMENTAL  DATA  FOR  ALL 

types  of  process  conditions.  ThIS  report  describes 
a PROJECT  CONDUCTED  to  systematize  and  SIMPLIFY  The 
PERFORMANCE  AND  MEASUREMENT  PROBLEM,  THE  APPROACH 
Y0  THIS  OBJECTIVE  WAS  BaSEO  ON  THE  USE  OF  A DIGITAL 
COMPUTER  TO  IMPLEMENT  A TRAINABLE  PATTERN  RECOGNITION 
DATA  PROCESSING  TECHNIQUE.  THE  APPROACH  Was 
DEMONSTRATED  BY  DESIGNING  AND  FABRICATING  A PROTOTYPE 
PERFORMANCE  MEASUREMENT  SYSTEM  AND  BY  EVALUATING  THE 
SYSTEM  OPERATING  IN  CONJUNCTION  WJTH  THREE  DIVERSE 
MANUFACTURING  processes:  A TURNING  PROCESS 
(LATHE),  AN  ELECTRON-BEAM  WELDING  PROCESS,  AND  A 
GRINDING  PROCESS.  (AUTHOR)  <U> 


UNCLASSIFIED 


unclassified 

ddc  report  bibliography  search  control  NO.  / ZHK 1 3 

ad-856  929  5/9  5/5  i H/B 

NAVAL  TRAINING  DEVICE  CENTER  ORLANDO  FLA 

VISUAL  SIMULATION  AND  IMAGE 
INTERPRETATION. 

DESCRIPTIVE  note:  TECHNICAL  REPT., 

APR  69  9 3P  BLISS, WILLIAM  D»  • 

REPT*  NO*  NAVTRADEVCEN-lH-153 
PROJt  NAVTRADEVCEN-7085-21 

UNCLASSIFIED  REPORT 


DE'U'TIPTORS:  (-TARGET  RECOGNITION.  DISPLAY  SYSTEriS). 

(display  systems,  training  devices),  (^surface  targets, 
target  acquisition),  v,$ual  perclPTion,  photographic 
images,  closed  circuit  television,  motion  pictures, 
TRAINING  films,  terrain,  MODELS(MMULATIONS)  , 
illumination,  computers,  colors,  bibliographies, 
reviews,  aerhl  reconnaissance,  performance(human)  . 
resolution,  photointerpretation,  images  (u) 

identifiers:  human  factors  engineering,  photomosaics, 

SIMULATION,  VISION 

THIS  REPORT  SUMMARIZES  THE  AVAILABLE  DATA  ON 
PARAMETERS  AFFECTING  TARGET  RECOGNITION  Vi  DYNAMIC 

image  forming  systems,  the  various  alternative 

ways  in  WHICH  VISUAL  SYSTEMS  CAN  BE  SIMULATED  AND  THE 
RELATIVE  MERITS  OF  EACH  ..PPROACH  ARE  DISCUSSED* 
SEVENTY-ONE  RESEARCH  REPORTS  WH  I r H PURPORT  TO 
RELATE  TO  THE  EFFECT  UPON  OPERATOR  PERFORMANCE  of 
variations  in  the  parameters  of  image  forming  systems 
are  ANALYZED,  (AUTHOR) 


unclassified 


unclassified 

DOC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO*  /ZHK13 

AO-859  300  5/10  5/9  5/2 

UR  force  human  resources  lab  wright-patteRson  afb 

OHIO 

REVIEW  and  analysis  of  personnel  subsystem 
test  and  evaluation  LITERATURE. 

DESCR 1 PT 1 VE  note:  TECHNICAL  REPT.  OCT  66-AUG  67, 

JAN  69  390P  ASKREN, WILLI  AM  B.  JNEWTON, 

RICHARD  R • 5 

PROj:  AF-I710 

TASK:  71006 

MQnJt-R:  AFHRL  TR-68-7 

unclassified  report 


-ESCRIPTORS:  (*PeRFORMANC£<HUMAN)  , •MILITARY 

REQUIREMENTS),  <»?EST  CONSTRUCT  1 ON  1 PSYCHOLOGY ) , 
•REVIEWS),  PERFORMANCE ( HUMAN ) , MAN  MACHINE  SYSTEMS, 

Safety,  maintenance,  data  processing,  problem  solving* 

HUMAN  FACTORS  ENGINEERING,  JOB  ANALYSIS,  TRAINING, 
personnel  management,  systems  engineering,  abstracts  iu> 

THE  REPORT  REVIEWS  AND  ANALYZES  95  DOCUMENTS 
RELATED  TO  PERSONNEL  SUBSYSTEM  TEST  AND  EVALUATION* 

THE  REPORTS  ARE  DIVIDED  INTO  TWO  GROUPS;  (1) 

SYSTEM  TESTS  ANq  (2)  relateo  research  material* 
each  report  is  abstracted  and  then  analyzed  further 

in  TERMS  OF  It  CATEGORIES*.  SCOPE  AND  RELATION  TO 

personnel  subsystem  elements;  test  objectives* 
data  requirements  and  test  criteria*  data 

COLLECTION  METHODOLOGY!  SUPPORT  REQUIREMENTS'. 

REDUCING  and  analyzing  data;  significant  TEST 
results;  communicating  and  using  iest  results; 
factors  in  planning  a Test  program;  factors  in 
conducting  a test  program;  and  other  problems. 

(AUTHOR)  u 
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descriptors:  c • a i r force  logistics  command,  integrated 

SYSTEMS),  MISSION  PROF.’LES,  MODELS(SIMULATIONS)  , HUM  Aw 
FACTORS  ENGINEERING,  CLOSE  SUPPORT,  MAINTENANCE. 
STRATEGIC  AIR  COMMAND,  COMPUTER  PROGRAMS,  DATA 
PROCESSING,  DATA  storage  systems,  jet  bombers, 
scheduling,  air  force  equipment,  strategic  materials, 
supply  depots,  manpower,  management  engineering,  air 

FORCE  OPERATIONS,  MODELS ( S I HULAT  I ONS  ) , OPERATIONAL 

readiness,  cost  EFFECTIVENESS.  LIFE  expectancy,  spare 
parts  «u) 

IDENTIFIERS*.  B-52  AIRCRAFT,  B-52G  AIRCRAFT,  GENERAL 
OPERATIONAL  aircraft  logistics  simulation, 

GOALSIgEnERal  OPERATIONAL  aircraft  logistics  simulat, 

IlS( INTEGRATED  LOGISTIC  SUPPORT),  LOGISTICS 

SUPPORT  <u) 
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K 


T r .»  DOCUMENT  DESCRIBES  THE  GENERAL  OPERATIONAL 
AIRCRAFT  LOGISTICS  SIMULATION  (GUALS)  model 
and  RESULTS  ACHIEVEO  TO  date.  THE  MODEL  WAS 
developed  to  simulate  a PEACETIME  MILITARY  aircraft 
OPERATION,  INCLUDING  LOGISTICS  ELEMENTS.  THE  MODEL 
IS  CAPABLE  OF  RECEIVING  DETAILED  LOGISTICS  DATA 
(SPARES,  EQUIPMENT,  FACILITIES,  PERSONNEL, 

maintenance  TASKS,  maintenance  times,  reliability 

FACTORS,  and  MAINTAINABILITY  CRITERIA)  AND  UTILIZES 

these  factors  as  required  to  support  a specified 
operational  need*  OPERATIONAL  variations  can  be 
applied  TO  DETERMINE  IMPACT  ON  LOGISTICS  AND  SUPPORT 
COSTS.  CONVERSELY,  logistics  availability  can  be 
ADJUSTED  TO  MEASURE  THE  INFLUENCE  ON  OPERATIONS.  (U) 
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DESCRIPTORS:  (•display  systems,  MAN  MACHINE  SYSTEMS), 

Data  transmission  systems,  visual  signals,  real  time, 

PERFORMANCE! HUMAN) , MONITORS,  DECISION  MAKING,  COLOR 
VISION,  RESPONSE(BIOLOGY  ) , SCREENS(DISPLAYS)  , COMMAND 
AND  CONTROL  SYSTEMS,  MULTIPLE  OPERATION,  ERRORS, 
DETECTION,  REACTION(PSYCHOLOGY)  , REFLEXES,  COLORS, 
CODING,  OPERATORS(PERSONNEl)  , EXPERIMENTAL  DESIGN,  DATA 
PROCESSING,  THREAT  EVALUATION,  PROBABILITY,  SIMULATION, 

electronic  countermeasures,  computer  programming, 
statistical  analysis  (u) 

identifiers;  color  CODING,  DESIGN  CRITERIA,  scenarios, 
Signal  DENSITY  (U) 

A RESEARCH  PROGRAM  WAS  UNDERTAKEN  TO  DETERMINE 
OPERATOR  INFORMATION  PROCESSING  CAPABILITIES  FOR  THE 
TYPE  OF  DISPLAY  WHICH  IS  TYPICAL  OF  COMPUTER- 
CONTROLLED  SYSTEMS.  THESE  DISPLAYS  REQUIRE  REAL- 
TIME SURVEILLANCE  BY  THE  OPERATOR  SO  THAT,  IF 
NECESSARY,  HE  May  OVERRIDE  THE  COMPUTER  at  any  POINT 
IN  TIME.  THIS  PROCESS  HAS  BEEN  REFERRED  TO  a5 
ACTIVE  MONITORING.  THE  HUMAN  MONITOR  MUST  MAINTAIN 
AWARENESS  OF  THE  DISPLAYED  EVENTS  AND  COMPUTER 
ACTIONS,  IN  ORDER  To  INTERACT  WITH  THE  COMPUTER  IN  A 

real-time  fashion,  one  example  of  this  type  of 

SYSTEM  WOULD  BE  AN  AIRBORNE  COMPUTER-CONTROi LED 
ELECTRONIC  COUNTERMEASURES  DISPLAY,  A PART-TASK 

simulator  for  this  type  of  display  system  was 

DEVELOPED,  and  A study  WAS  DESIGNED  TO  TEST  ACTIVE 
MONITORING  PERFORMANCE*  <U> 
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man-computer  systems  ano 
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A0-7AB  MIS 

•HAN  MACHINE  SYSTEMS 

EXPERIMENTAL  '."TUOY  or 
MAN'MACMINf.  INTERACTION  IN  ADAPTIVE 
COMPUTER  AIDED  CONTROL  * • 

AO-775  87! 

THE  ON-LINE  USER-COMPUTER 
INTERFACE!  THE  EFFECTS  OF 
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SATISFACTION  AND  PERFORMANCE.* 
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QUANTIFICATION  OF  HUMAN 
PERFORMANCE.* 
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EXPERIMENTAL  INVESTIGATIONS  of 
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MAN-MACHINE  role  identification 
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CONTROL  5YSTCM  FOP  MAN-MACHINE 
COMMUNICATION* 

AO-Mtt  ISO 

GRAPHICS 

graphic  data  HANOLING 
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MATHEMATICAL  MODELS  OF  HUMAN 
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experiment  simulation.* 
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SIMULATION.* 
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PROCESSING CONCEPTS  FOR  SYSTEM 
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PERFORHANCEIHUHAN) 

RCPRINTI  CONCERNING  THE 
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COMPARATIVE  ANALYSIS  OF  HUMAN 
RELIABILITY  MODELS** 
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TECHNIflUES.* 

AO-A5*  B07 
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modification  and  further 

EVALUATION  OF  A DIGITAL  MAN-MACHINE 
SIMULATION  MODEL* 
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MONTE  CARLO  MODEL  FOR  SIMULATION 
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ORGANIZATION  MODELING  SYSTEM  - 
USER'S  MANUAL** 
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•MILITARY  INTELLIGENCE 
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REQUIREMENTS* 
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AD-B5*  300 
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5 I NULAY I ON  TECHNIQUES*  INDEXING 
HETHOOS  FOR  RESEARCH  INFORMATION 
INADEQUATE* 
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DISPLAY  SYSTtHS 

REPRINT  ON  HONUo  in*  OF 
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MONTE  CARLO  MOOEL  FOR  SIMULATION 
OF  HUNAN  TRACKING  BEHAVIOR  WITH  A 
DIGITAL  COMPUTER*  REPRINT. 
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SONAR  PERSONNEL 

VERIFICATION  OF  A DIGITAL 
TECHNIQUE  FOR  SONAR  OPERATION 
SIMULATION,* 
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THREAT  EVALUATION  AND  ACTION 
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STRATEGIC  ENVIRONMENT.  TASK  l. 
HUMAN  FACTORS  STUDY* 
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PERSONNEL  MANAGEMENT 
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INSTRUMENTS  AND  PROCEDURES  FOR 
STUOYING  the  human  RESOURCES  OF 
DEVELOPING  AND  OPERATING 
ORGANIZATIONS** 

AO- 7*1  102 
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BETWEEN  PSYCHOLOGICAL  RESEARCH  AND 
HUMAN  FACTORS  APPLICATIONS.* 
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computer  software  subsystem 

DEVELOPMENTS.* 

*0-710  30* 
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TECHNICAL  DEVELOPMENT  PLAN  H3-03X  - 
EDUCATION  AND  TRAINING 
DEVELOPMENT.* 
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ANNUAL  REPORT  IN  SUPPORT  OF 
AOVAKCED  DEVELOPMENT  OBJECTIVE  03- 
131  HUMAN  FACTORS  TECHNOLOGY.* 
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SATISFACTION  AND  PERFORMANCE  » • 
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A COMPARISON  OF  TWO  DIVERSE 
METHODOLOQ I C \L  APPROACHES  TO 
RESEARCH  ON  COMPLEX  SYSTEMS* 

AD-26*  2** 

THE  STRUCTURES  AND  ANALYSIS  OF 
COMPLEX  SYSTEM  .'RCBLEMS* 
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AIR  TRAFFIC  CONTROL  SYSTEMS 
schematic  simulation:  a 

TECHNIQUE  FOR  THE  DESIGN  AND 
DEVELOPMENT  OF  A COMPLEX  SYSTEM.* 
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COMPUTERS 
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HUMAN  FACTORS  ENGINEERING 
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INSTRUMENTS  and  PROCEDURES  FOR 
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DEVELOPING  AND  OPERATING 
ORGANIZATIONS.* 
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METHOD  OF  ERROR  SCORING 
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threat  evaluation 
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ANNUAL  REPORT  IN  SUPPORT  OF 
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SYSTEMS.* 
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EVALUATION  AND  AGGREGATION  OF 
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MACHINE  SYSTEMS. 

A0-720  S2Y 

MATHEMATICAL  PREDICTION 

HUMAN  FACTO, *5  METHODS 
development  and  test:  i. 

EVALUATION  OF  THE  CORRECTIVE 
MAINTENANCE  BURDEN  PREDICTION 
PROCEDURE** 

AD-701*  B57 

COMPARATIVE  ANALYSIS  OF  HUMAN 
reliability  MODELS.* 

AD-731*  <*32 

MILITARY  REQUIREMENTS 

review  and  analysis  of  personnel 
subsystem  test  and  evaluation 
LITERATURE.* 

AO-SSY  300 
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SYMPOSIUM  ON  HUMAN  PERFORMANCE 
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OPTIMIZATION 

THE  DEVELOPMENT  OF  A HOMAN 
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REPRINT  ON  MONITORING  OF 
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HUMAN  FACTORS  AND  BIOTECHNOLOGY 
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DATA  PROCESSING 

HUMAN  FACTORS  METHODS 
DEVELOPMENT  AND  TEST  1 II. 
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ANNUAL  REPORT  IN  SUPPORT  OF 
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13.  HUMAN  FACTORS  TECHNOLOGY.* 
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NAVAL  AVIATION 
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INSTRUMENTS  AND  PROCEDURES  FOR 
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DEVELOPING  AND  OPERATING 
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PROCEEDINGS  OF  SYMPOSIUM  ON 
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INTERPRETATION.* 
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AO-77*  !3fi 

NAVAL  TRUNINS 

ANNUAL  EFFORT  IN  SUPPORT  OF 
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CONTROL** 
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•programmed  instruction 

AOAPTIVE  SYSTEMS 
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AO-71*  173 
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AD-2’3  ”S 


TERRAIN  AVOIDANCE 

HUNAN  TRACKING  ABILITY  FOR 
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AO-135  022 

•POSITION  FINDING 
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LOCATOR  TO  ...  jsED  BY  FOOT 
SOLDIERS. 
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•PROBLEM  SOLVIF* 

EXPERIMENT *1  study  OF 
MAN/HACHINE  INTERACTION  IN  ADAPTIVE 
COMPUTER  AIDED  CONTROL.* 

A0-77B  B7Y 

COMPUTERIZED  SIMULA' JON 
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IN  SEEKING  IMPROVED  SOLUTIONS  TO 
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PROBLEMS.* 
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HAN  MACHINE  SYSTEMS 
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ADAPTIVE  CONTROL  SYSTEMS 

PERFORMANCE  MEASUREMENT 

techniques  for  adaptive  process 
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METHOD  OF  ERROR  SCORING 
CONTINUOUS  TASKS  IN  PSYCHOLOGICAL 
AND  PHYSIOLOGICAL  EXPERIMENTS. 
AD-400  4S3 

HUMAN  FACTORS  ENGINEERING 

MANUAL  OF  INSTRUCTIONS  FOR  THE 
ANALYTIC  PROFILE  SYSTEM.* 
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♦PSYCHOLOGY 
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MONTE  CARLO  MODEL  FOR  SIMULATION 
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reaction  time  experiments.* 

AO-734  S4S 
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COMPUTERS 
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•RELIABILITY 
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DEVELOPMENT  OF  A HUMAN 
PERFORMANCE  RELIABILITY  DATA 
SYSTEM)  PHASE  !«• 
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A COMPARISON  OF  TWO  DIVERSE 
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TEST  CONSTRUCTION(PSYCHOLOGY) 
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•SHIPBOARD 
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•SIMULATION 
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EVALUATION  OF  A DIGITAL  MAN-MACHINE 
SIMULATION  MODEL* 

AD-MIM  M2G 

•SlMUwATORS 

PERFORMANCE (HUMAN) 

EXPERIMENTS  UTILIZING 
COHNAND/CONTROL  SIMULATOR.  I.  ON- 
LINE PARTIAL  DATA  REDUCTION  IN 
REACTION  TIME  EXPERIMENTS.* 

AD-734  B43 

•SONAR  EQUIPMENT 
SIMULATION 

VEP  IF  I .''ON  OF  A DIGITAL 
technique  FOR  SONAR  OPERATION 
f 1MULATI0N,* 

AD-S i 4 5L3 

•SONAR  PERSONNEL 
DIGITAL  COMPUTERS 

ANALYTICAL  INVESTIGATIONS  OF 
DIGITAL  INFORMATION  PROCESSING 
SYSTEMS.  VOLUME  II.* 

AD-B23  7TB 

M070R  REACTIONS 

VERIFICATION  OF  A DIGITAL 
TECHNIQUE  FOR  SONAR  OPERATION 
SIMULATION,* 

A0-SI4  523 

SONAR  RECEIVERS 

EXPERIMENTAL  INVESTIGATIONS  OF 
MAN-MACHINE  PROCESSING  OF 
INFORMATION.  VOLUME  II.* 

AD-B23  BRA 

•SONAR  RECEIVERS 

data  processing 

ANALYTICAL  INVESTIGATIONS  OF 
DIGITAL  INFORMATION  PROCESSING 
SYSTEMS.  VOLUME  II.* 

AO-B23  7T8 

SONAR  PERSONNEL 
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EXPERIMENTAL  INVESTIGATIONS  OF 
HAN-HACHtNE  PROCESSING  OF 
INFORMATION*  VOLUME  II. • 

A0-B23  Mi 

•SPACE  FLIGHT 

SYSTEMS  ENGINEERING 

ROLE  OF  HUMAN  FACTORS  TASK  DATA 
IN  AEROSPACE  SYSTEM  DESIGN  AND 
DEVELOPMENT. 

AD-421  37V 

THE  ROLE  OF  COMPUTERS  IN 
HANDLING  AEROSPACE  SYSTEMS  HUMAN 
FACTORS  TASK  DATA.* 

AD-431  1 S2 

•STATISTICAL  ANALYSIS 

A STUDY  IN  PROBABILISTIC 
INFORMATION  PROCESSING  (PIP). 
AO-902  IRS 

MILITARY  INTELLIGENCE 

SIMULATED  THREAT-DIAGNOSIS 
SYSTEM  * EFFECTS  OF  REDUCED  INPUT 
DATA  FIDELITY  UPON  DETERMINATION  OF 

POSTERIOR  probabilities. 

AO-431  7B1 

•STOCHASTIC  PROCESS 

HUMAN  FACTORS  ENGINEERING 

CONTROL  OF  A DISCRETE  STOCHASTIC 
PROCESS  AS  A FUNCTION  OF  THE  COSTS 
FOR  MAKING  CORRECTIVE  ACYlONS. 
AD-932  *24 

•STRATEGIC  AIR  COMMAND 

THREAT  EVALUATION  AND  ACTION 
SELECTION  FOR  THE  19*5-1975 
STRATEGIC  ENVIRONMENT.  TASK  I. 
HUMAN  FACTORS  STUDY* 

A0-2S9  953 

•STRESS  (PSYCHOLOGY) 

THREAT  EVALUATION  ANO  ACTION 
SELECTION  FOR  THE  l9*S-*975 
STRATEGIC  ENVIRONMENT.  TA5K  I. 
HUMAN  FACTORS  STUDY* 

AO-259  <*53 

PERFORMANCE  (HUMAN! 

PERCEPTION  ANO  SHORT  TERM  MEMORY 

0-29 
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UNDER  WORK  LOAD  STRESS. 

AD-409  844 

•SUBMARINE  PERSONNEL 
OFFICER  PERSONNEL 

INFORMATION-PROCESSING  TASKS  IN 
TACTICAL  ACTION  SELECTION! 
PERFORMANCE  OF  EXPERIENCED 
SUBMARINE  OFFICERS  IN  WEIGHTING 
MULTIPLE  CRITERIA  FOR  DEPTH 
SELECTION.* 

AD-<*37  SIB 

•SUBMARINES 

SUBIC!  SHIP  CONTROL  XIV  ADVANCED 
FBH  SUBMARINE  SHIP  CONTROL  CONSOLE* 
AD-2'2  V 1 3 

SCHEDULING 

DEVELOPMENT  OF  A HAN-COMPUTER 
SYSTEM  FOR  SOLVING  A TARGETING 
PROBLEM. 

AD-407  520 

•SURFACE  TARGETS 
TARGET  ACQUISITION 

VISUAL  SIMULATION  ANO  IMAGE 
INTERPRETATION.* 

AO-854  929 

•SYMPOSIA 

HUMAN  FACTORS  ENGINEERING 

EIGHTH  ANNUAL  army  HUMAN  FACTORS 
ENGINEERING  CONFERENCE  14-19 
OCTOBER  1942,  UNITED  STATES  ARMY 
INFANTRY  CENTER  AND  UNITED  STATES 
ARHT  INFANTRY  SCHOOL,  FORT  BENNING, 
GEORGIA.* 

AD-91 9 778 

INFORMATION  RETRIEVAL 

first  congress  on  the 
information  system  sciences  session 
is*  information  system  performance 
evaluation, 

*0-928  839 

PHOTO  interpretation 

PROCEEDINGS  OF  SYMPOSIUM  ON 
HUMAN  FACTOR  ASPECTS  OF  PHOTO 
INTERPRETATION.* 
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AO-122  132 

•SYSTEMS  ENGINEERING 
CONFUTES  PROGRAMS 

SYSTEM  ENGINEERING  GUIDE  FOR 
COMMUTER  PROGRAMS  t • 

AO-441  121 

MILITARY  RESEARCH 

ARMY-NAVY  INSTRUMENTATION 
PROCRAM  HISTORICAL. 

AO-AtO  211 

SYMPOSIA 

SYMPOSIUM  ON  HUMAN  PERFORMANCE 
QUANTIFICATION  IN  SYS7EMS 
EFFECTIVENESS.  JANUARY  17-ii,  (147, 
WASHINGTON.  D«  C.  < PROCEED  I NCS ). • 
AO-ASO  711 


DEVELOPMENT  OF  A MAN-CGMPUTeR 
SYSTEM  FOR  SOLVING  A TARGETING 
PROBLEM. 

AD-407  ECO 

•TACTICAL  WARFARE 
DISPLAY  SYSTEMS 

IMPLICATIONS  OF  BESRL  RESEARCH 
FOR  DISPLAYS  IN  TACTICAL 
INFORMATION  PROCESS  I N6 • • 

A0-48B  SB1 

•TARSET  RECOCN I TI ON 
DISPLAY  SYSTEMS 

VISUAL  SIMULATION  ANO  IMACE 
INTERPRETATION.* 

A0-BS4  f2t 

•TEACHINS  MACHINES 

FLEXIBLE  SEQUENCES  KNOWN  AS 
BRANCHINC  PROCRAMS  ARE  USED  TO 
ADAPT  TEACH  I NC  MATERIALS  TO 
INDIVIDUAL STUDENTS. 

AD-2CB  C37 


• TEST  CONSTRUCT  I ON (PSYCHO LOST) 

REVIEWS 

REVIEW  AND  ANALYSIS  OF  PERSONNEL 
SUBSYSTEM  TEST  AND  EVALUATION 
LITERATURE.* 

AD-B5t  300 

•THREAT  EVALUATION 
DECISION  HAKIMS 

THE  INFLUENCE  OF  EXPERIENCE  AND 
INPUT  INFORMATION  UPON  POSTERIOR 

probability  estimat.;;;  in  a 

SIMULATED  THREUTO 1 A6N0S I S SYSTEM. 
AD-415  75B 

SIMULATED  THREAT-OIASNOSIS 
SYSTEM!  effects  of  reduced  input 
DATA  FIDELITY  UPON  DETERMINATION  OF 
POSTERIOR  PROBABILITIES* 

AD-421  7S! 

•TIME  SMARINC 
ACCEPTABILITY 

ON  THE  PSYCHOLOCICAL  IMPORTANCE 
OF  TIME  IN  A TIME  SHARING  SYSTEM.* 
AO-470  401 

DATA  PROCESSING 

EXPERIMENTAL  INVESTIGATION  OF 
USER  PERFORMANCE  IN  TIME-SHARED 
COMPUTING  SYSTEMS!  RETROSPECT , 
PROSPECT,  AND  THE  PUBLIC  INTEREST.* 
AD-451  421 

MAN  MACHINE  SYSTEMS 

COMPARING  BEHAVIOR  AT  VARIOUS 
COMPUTER  DISPLAY  CONSOLES  IN  TIME- 
SHARED  LEGAL  INFORMATION,* 

410-71  2 415 

• f IME  STUDIES 

CNO  PILOT  PROGRAM  FOR  REDUCED 
BRIDGE  MANNING,  MANPOWER/EQUIPMENT 
INTEGRATION,  AND  PROCEDURAL 
DEVELOPMENT,* 

AD-777  725 


it 

i. 

! 

i 


•TERRAIN  AVOIDANCE 
AIRCRAFT 

HUMAN  TRACKING  ABILITY  FOR 
MAXIMUM  TERRAIN  FOLLOWING,* 

AO-135  022 

0-25 

UNCLASSIFIED 


•TRACKING 

SIMULATION 

monte  carlo  model  for  simulation 

OF  HUMAN  TRACKING  BEHAVIOR  WITH  A 
DIGITAL  COMPUTER.  REPRINT. 
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TRA-NEA 


UNCLASSIFIED 


AD-R1S  4)0 
•TRAINING 

PROBLEMS  ENCOUNTERED  IN 
DEVELOPING  AND  MAINTAINING  A FIELD 
SYSTEM  TRAINING  PROGRAM* 

AD-247  SR3 

OPERATORS  (PERSONNEL) 

HUMAN  FACTORS  TECHNOLOGY  IN  THE 
DESIGN  OF  SIMULATORS  FOR  OPERATOR 
TRAINING.  • 

AD-132  02t 

•TRAINING  0KVICCS 

COMMAND  AND  CONTROL  SYSTEMS 

DESIGN  AND  USE  OF  INFORMATION 
SYSTEMS  FOR  AUTOMATED  ON-TME-JOO 
TRAINING*  VOLUME  III. 

EXPERIMENTAL  USE  OF  THREE 
INSTRUCTIONAL  CONCEPTS. 

AO-414  SNR 

TEACHING  MACHINES 

DESIGN  AND  USE  OF  INFORMATION 
SYSTEMS  FOR  AUTOMATED  ON-THt-JOB 

training:  self-instructional 

FEATURES. 

A0-402  012 

WEAPON  SYSTEMS 

HUMAN  FACTORS  TECHNOLOGY  IN  THE 
DESIGN  OF  SIMULATORS  FOR  OPERATOR 
TRAINING.  • 

AO-132  02G 


THREAT  EVALUATION  ANO  ACTION 
SELECTION  FOR  THE  IT4S-IT75 
STRATEGIC  ENVIRONMENT.  T ASA  I. 
HUMAN  FACTORS  STUDY* 

A0-2ST  153 

•WEATHER  FORECASTING 
SYSTEMS  ENGINEERING 

AN  INVESTIGATION  0 ' HUH XH 
PROCESSING  OF  INFORMATION  IN 
WEATHER  FORECASTING.* 

AO-4SO  fit 


•VISUAL  SILflALS 
VISUAL  PERCEPTION 

AUTOMATED  SIGNAL  GENERATOR  FOR 
EXPERIMENTATION  IN  FORCEOCHOICE 
SIGNAL  DETECTION. 

AD-402  417 


•WAR  POTENTIAL 
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